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To the Reader. 


Any and diuers ancient Authors, Phy- 
&\ lotophers and others, haue written of 
the AZapnes or Load-ſtone, as alſo of the 
ſubſtance, vertue and operation, and 
therevpon ſetting downe their opini- 
ons and judgments, haue left the fame 
as infallible truthes for them that 
ſhall ſucceede, And as I may not, nor 
mean not herein wiliingly to codemne the learned or an- 
cient writers, that haue with great diligence laboured to 
diſcouer the ſecrets of Nature in ſundrie things, with 
their operations and cauſes: yet I meane Cod- willing, 
without derogating from them, ot exalting my ſelt, to et 
downe a late experimented truth found in this ſtone, con- 
trarie to the opinions of all them that haue heeretofore 
veritten thereof. Wherein I meane not to vſe barely te- 
dious ConieQures or imaginations : but briefly as I may 
to paſſe it ouer, grounding my Arguments onely vppon 
experience, reaſon, and demonſtration , which are the 
grounds of Arts, And albeit, it way be ſaid by the learned 
in the Mathen aticalles, as hath beene already written 
by ſome, that this is no queſtion or matter for a Mechani- 
tian or Mariner to meddle with , no more then is the 
finding of the longitude, for that it muſt bee handled ex- 
quiſitely by Geometricall demonſtration, and Arithme- 
ticall Calculation: in which Artes, they would hau all 
Mechanitians and Sea- men to be ignorant, or at leaſte 
inſufficientlie furniſhed to performe ſuch a matter, alled- 
A2 ging 


To the Reader · 


ging againſt the the latin Prouerb of Apellet, Ne ſutor vltra 
crepidam. But I doe verily thinke, that notwithſtanding 
the learned in thoſe Sciences, being in their ſtudies 
amongſt their bookes, can imagine greate matters, and 
ſer downe their farre fetcht conceits, in faire Thowe, and 
with plawiible wordes, wiſhing that all Mechanicians 
were ſuch, as for want of vtterance, ſhould be forced to 
deliver ynto them their knowledge and conceites , that 
they might flouriſh vppon them, and applye them at 
their pleaſures : yet there are in this land diuers Mecha- 
nicians, that in their ſeuerall faculties and proteſſons, 
haue the vſe of thoſe Artes at their fingers endes, and can 
apply them to their ſeuerall purpoſes , as effectually and 
more readily,the thoſe that would moſt condemne them. 
For albeit they haue not the vſe of the Greeke and Latin 
tongues, to ſearch the varietie of Authors in thoſe Artes, 
yet they haue in Engliſh for Geometrie, Euclides Ele- 
ments, with abſolute demonſtrations : and for Arith- 
maticke, Records workes, both his firſt and ſecond part: 
and divers others, both in Engliſh, and in other vul- 
ar languages, that haue alſo written of them, which 

; ares. are {ufficient to the induſtrious Mechanician , to 
make him perfect & ready in thoſe Sciences, but eſpecial. 

ly to apply the ſame to the Art & faculty which he chiefly 
profeſſeth. And therefore I woulde wiſh the learned to 
vſe modeſty in publiſhing their conceits, and not diſdain- 
fully zo condemne men that will ſearch out the ſecrets 
of their Artes and profeſſions, andpubliſh the ſame to the 
behoofe and vſe of others, no more then they woulde 
that cthersſhould judge of them, for promiſing much, and 
performing little or nothing at all. Ariſtoſe ſaith, that euery 
man is beſt to be beleeued in his one profeſſed Art and 
Science. Now ( curteous Reader) I am to requeſt thee to 
accept of this my diſcourſe, herein I haue taken ſome 
paines (as the trauaile it ſelfe may teſtifie ) and beene at 
ſome charge, for the more carefull and orderly handling 
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of ſuch matters as are neceſſarily incident to this preſent 
treatiſe : All which I haue beene content to doe, that the 
worke (though it be no: big, yet effectuall) by the com- 
mon vſe thercof, may ycelde profit acordingly, to them 
ſpecially that are of capacitie to comprehend this new 
reuealed ſecret, To conclude, the chiefeſt & onely marke 
whereat Ilay leuell, was the benefiting of my Country- 
men, in whom I wiſh continuall increaſe of knowledge 
and cunning, as in all other commendable profeſſions, 
ſo chiefly in thoſe that are moſt neceſſary and profitable. 
Thus bequeathing my trauiaile heerein to thy diſcreet 
conſtruction, and wiſhing thy furtherance in this moſt 
nece ſſarie and pre fitable knowledge, 
Ileaue thee to the direction 
of Gods holy Spirit. 
Fare- well. 


Robert Norman. 


The Magnes or Load-ſtones 
Challenge. 


Iue place ye olitteying ſparks, 
ye glin mes ing T1:monds | right, 
Te Rubics red. and. Sud wes raue, 
wherein ye meſt d. lgh t. 
In breefe yee ſtones enrich, 
and burmſ9t all with geld, 
Set forrth in Lapidorics ii ops, 
for Tewels to be ſold, 
Ciue place, giue place I. ſay. 
Jour beauts gleame and glee, 
Ts all the verine jor the which, 
accepted ſo you bee 
Magnet, the Loadſtrne I, 
your p mted ſheaths dcfir, 
Without my helpe, in in lium ſcas 
the beſt of you mig t lye. 
T1 o;:145 the Pilots cour'e, 
his helping hand I um, 
The Mariner. a: 10 uin Me, - 
jo duth the Me re hant man. 
C2 y wort live duknomne, 
my /er rot hidller are, 
By m- t „ Curt and Common-weale, 
9 ple 4/urnd ry terre. 
No ſe tp emld oyle wn tons, 
h r hure ru THY , 
Nor mp 0 err he Yr y way, 
W. rl AOnes nor a mught. 
Blu; then. nd! mi all, 
bequearh ro meth ts due, 
Tour eutrs in 94a: yorrr rice in Plate, 
which lencucra doo rene. 


The Magnes or Loadſtones Challenge. 


Its I, its I alone, 
whom you d ſurpe vpon, 

Magnet my name, the Loadſt one cald. 
the prince of ſtones alone. 

If th '5 you can dent”, 
then ſeeme to moke yeply, 

And let the pamefull (ea-maniuage, 
the which of vs doth lye. 


The Mariners judgement, 


” HE Loadſtone is the ſtone, 
the onely ſtone alone, 
Deſerning praiſe aboue the reſt, 


e vertues are vnknowne. 
The Marchants verdict, 


HE Diamonds bright, the Saphirs brane, 
are ſtones that beare the name, 
But flatter not ,and tell the troath, 
CHagnes deſernes the ſame. 
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TRACTIVE. 
CHAP, I. 


Of the Magnes or Loadſtone, where they are found, and 
of their colours, weight, and vertue in drawing yron or 
ſteele: and of other properties of the ſame ſtone, 


d Magnes oz Loadſtone, is found in di⸗ 
Auers partes of the wozlve, and moſt com⸗ 
i monly in Yon Mines, and although it be 
Es) ponderous t weightie, pet it is not found 
FE {| robe of the Von Ewe, nepther conteys 
— © neth in it any mettall of it ſelfe, but hath 
a certapne affinitie vato y2on o2 ſtæle. Jt was called Mag- 
nes, becauſe the ficlt finder thereof was ſo named, who (as 
Plinic wziteth) was an Yeardſman in Caſt India, 

This tone(as wziteth Cardinal Cuſan) hath ſubſtance, 
vertue, and operation. His vertue is canſerued x nouriſhed 
of his ſabſtance: t of this vertue pꝛoccedeth diners ſtrange 
effects and operations, ſeruing ta many god purpoſes, as 
ſp2ctally in the Arte of Nanigation, without which there 
coa!d haue bene no diſcoueries by ſea, no2 the parts of the 
woꝛld made knowne and frequented as now they are, and 
therefo2e the vertue of this ſtone of all others may bee ac⸗ 
counted the moſt pꝛecious. 

Df theſe are diuers ſoztes differing each from other, as 
well in goodneſſe, as in colour, weight, and fo2ce, but not 
in p2opertie, (although many haue judged the variation 
of the Heerdle, to be acco2ding to the diſtance of the Ping 
whers the ſtous was bzed, to the place where hee is _ 

5 [ 


The beft 
Load- 


ſtone, 


Next the 
beſt, 


The new Attractiue. 


The firft 4 beſt ſoꝛt of theſe ſtones come out of the Cat 
India, from the coaſt of China, and Bengalia, and is of the 
colour of pꝛon 02 ſanguine colour: theſe ſtones are very 
maſſiue g; weightie, and will dzaw oz lift vp the iuſt weight 
of it ſelfe in y2on 82 ſtœle (if the ſtone excede not a pound 
weight.) And theſe are of the fineſt ſozt, and are ſold com⸗ 
monly fo2 their pꝛoper weight in ſiluer in the Caſt India, 
where they grow, becauſe the beſt and fineff are very rare 
to be found Fo2 it is commonly a ſole ſtone, lying by him⸗ 
ſc!fe in the earth, and no ſhell oꝛ pete of another. 

There is another ſoꝛi of a reddiſh colour found in Ara. 
bia and the red Sea, growing bꝛoad and flat, much like to 
a Tileſtone oꝛ Slate: this is not ſo weightie as thoſe of 
China, but it is very ntere as god, and the vertueconti- 
nueth long on the Compaſſe o; Needle that is touched 
with it. 

There is likewiſe of theſe tones in Leuant, in the Jle 
of Elba, hard by a towne in the ſame Jlandecalled Porto 
Feraro, from whence our Mariners daylie bing of them, 
and are called there Calamita Preta, that is ts ſay, The 
blacke Magnes, becauſe there is another ſozt that is white 
and light, like vnto apece of day Fullers clay, and is cal- 
led Calamita Blanca, 

This Calamita Blanca ts founde alwapes with the 
other, ſticking faſt in the out-fide thereof like clay. And 
this white is fozbidden fo be vſed in that Country, becauſe 
euill Women there, doe applie it ts deffroy conception, 
whereof this one is a great enemie. Other things are 
noted of this white Calamita, foz obtayning of wanton 


purpoſes, which J thinke not credible, and therefoze will 


omit it. Theſe blacke tones of Elba are mingled with 
white vepnes, they are of no great fo2co, noz thoir vertue 
of long continuance. 

Alſo there ave of theſe ſtones in high Almaine that are 
fall of holes like an hony tombe, and lighter then the other, 


but yet very god: and theſe are of pon colour, 
Another 
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The new Attractiue. \ 


Another ſoꝛt there is in Norway, in the yꝛon ꝙ ines, as 
in Longſounde, and other places, their calour is blacke, Thc 
mixed, o2 as it were interlarded with gray, theſe are ofthe orſt. 
ſmalleſt foꝛce of any that are found. 

J have ſcene alſo in the Mines of Carauaca in Spayne 
of a gray colour, but of no great fo2ce: theſe are com- 
monly bꝛought by ho2ſe downe to Siuill and Callis fo bee 
ſold, and oftentimes to Valentia, Alicante, and Lisbone. 

All theſe ſtones are different one krom another, as well 
in fo2ce, as in calour and weight: vet all ot one operati⸗ 
on in the edle, ſhewing one popnt Attractiue, as J haue 
pꝛoued my ſelfe by th2& ſund2y ſoztes of them, which J 
haue: and all dꝛawing y2on to them. Yet the Philoſopher 
Auerroes wꝛiteth, that the Magnes dꝛaweth not y2on vn- 
to it, but the yzon of his naturall inclination nwueth to 
the Stone. 

And though this poſifion may ſ@me fo carry ſome 
trueth with it, by the bare view of the fight, when the pꝛon 
is lighter then the ſtone: yet contrarywiſe you ſhall 
finde that the Stone will mone to the pꝛon, if the Stone 
be god, and the p2on of greater weight then the Stone (ſa 
that the weight of the Stone excede not his Attractive 
ſtrength.) 

Neuertheleſſe, wee map not thereby take awey the vi⸗ 
tall o: linely ſpirit from the Stone, and attribute it vn⸗ 
to the pʒon: fo2 in ſo doing wee ſhould doe Rature greate 
wꝛong. Foꝛ it is apparant, that the y2on hath no Attrac- 
tiue bertue no2 power of it ſelfe, vntill it haue receiued it 
of the ſtone. But yꝛon hauing a certayne affinitie, oꝛ na- The vitall 
furall quallitie agræable to the fone, doth aptly and freely and natu- 
reteiue his vertue, and as a ſubiect, ſuffereth his vitall ſpi- rall ſpirit 
rit of the ſtone to impꝛeſſe, and reſt quietly in his maſſiue and ope- 
and ſolide bodie, which when it hath receiued by touching ration of 
the Stone, it is indued with the very ſame pꝛopertie and the Load-. 
operations in all reſpects (though not in ſo great fozce) as ſtone. 
the Stone it ſelfe. 

B 2 Foz 
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Foz as the Stone hath power to ſhew the Attractlue 
point, ſc bath the touched Pon. As the Stone hath to 
paincipall pointes, ſo hath the Pꝛon. And like wiſe, as the 
Stone hath power to dzaw P2on to it, ſo will the Yon 
ſo teuthed, dꝛaw another pꝛon to it, and impart all theſe 
verture to another y2on in qualitie, though not in quan⸗ 
tu ie: and thus in all reſpeas it conteineth in it, the verie 
p;operticofthe lone, 

Paracelſus w:iting of the angmentingofthe Strength 
ofthe Magnes Stone, ſaith, that if this Stone be layde in 
the fire, vnt ill it bee almoſt redde hot, and then taken out 
and quenched in the Pyle of Crocus Martis, it will ſo aug⸗ 
ment and multiplte his fo2ce, that it will pull a nayle out 
ofa wall. But 3 ſuppoſe be meant not that the naile ſhould 
be faft, fo2 then it were a miraculous matter. 

Otbers have w2itten, that in thoſe parts, where the 
Magnes groweth in the Sea, it is of ſuch fozce, that ifany 
Shippes that haue y2on in them paſſe by, o2ouer them, 
that they are pꝛelentiy cyther ſtayed, o2 dzawne downe 
tothe bottome by reaſon af the y2on, Not theſe onelp, but 
many other fables haue bene wzitten by thoſe of aunci⸗ 
ent time, that haue as it were ſet downe theirowne ima⸗ 
ginations fo2 vndoubted truthes, and this moſt of all in 
Geographie ane Hidrographie, 0z Nauigation, Therfoze 
I withe experience to bee the leader of W2iters in thoſe 
Artes, and reaſon their rule in ſetting it downe, that the 
followers bee not led by them into errozs, as oftentimes 
haue beene ſ&ne. 

True it is, that God is mightie and maruellous in all 
his wozkes: yet he doeth not allo we vs to ſap moze then 
truth of them. And truely, his power is as greatly ſhewed 
in the Magnes, as in any Stone that heehath created: 
and who ſo ſhall goe about curiouſlie to ſ@ke out the 
efficient cauſe of his pzoperties, J ſuppoſe the longer hee 
feketh, the moze he thall maruell, and pet neuer the neerer 


is purpoſe, 
his purp * 
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The vertue of the Stone is diſtributiue, ag many other 
vertues are, much comparable vnto Muſke, that hauing 
a ſwert ſauour oꝛ ſmell it ſelfe, imparteth the ſame to an 
other thing, as to a payze of Glones, and thoſe Gloues 
giue out ſauour, and perfume a whole cheſt of cloathes: E 
ven ſo the pꝛon that hath receiued this vertue of the tone, 
will extend, and gine the ſame to another, and that y2on ts 
another, and ſo to many, 

And in this point the (fone is maruelloue, that notwith⸗ 
ſtanding you touch ten thouſand pꝛons o2nalles with him, 
eacry one of them cartping away as much vertue as will 
lift vp another his like (fo they exceed not the weight of a 
lixe penny nayle) pet the Stone it ſelfe will be nothing dts 
miniſhed of his ſtrength, but continue of one fo2ce, 

If q ſhould fay heere, that by the Attractiue trength sf 
a ſmail Magnes of two 02 th2e ponad weight, J could ift 
vp, oz cauſe to hang by the vertne thereof, a thouſands 
pound of pꝛon at one inſtant, peradaenture pou would be 
dovbtfullofthe lucceſſe. Nevuerthelefſe, bp experiente in 
all things, wherein confiſteth trueth and reaſon, of necefii- 
tie tealon muſt peld, when trueth is pꝛeſent. And therfozg 
becauſe you fhall not remaine doubtfuil heretn, thus you 
map doe tt, and onely make p2ofe by two oz the nailes, if 
you will: foz the ſame ſuccefle that you haue in them, you 
ſhall haue in ali the reſt. 

Take atommon bod naile, t touch the head of it with 
the no2:h parte of the Magnes oz Loadſtone, then take thg 
ſame naple, and beate it witha pate of wod lightly in⸗ 
to ſome poſte oz timber vpwardes, ſo as the head may 
hang dswnewards, (but not with von, becauſe the pꝛon 
will take away ſome part of the vertue from the nayle:) 
this done, take ansther like nayle, and touch the head thers 
of with the South parte of the Stone, and then if you put 
the head of it to the head ofthe fiiſt naile,it wil hang faſt by 
it a whole ya re 02 moze. And afterthis manner you may, 
if you wil take the patnes, hang — hundzed tun ol yzon 9 
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the vertue of this little tone, and yet the ſtone nothing di⸗ 
miniched of his fozce, But it is neceſlai ie in p2wfe of this 
mat ter, that you haus a very god ſtone. 
Irons to Furthermoze, concerning the other pꝛoperties of this 
hang one fone, if you put it in adzy diſhe, and ſette it to ſw imme in 
by ano- z tub of Mater, it will turne the diſh about, and the Hoꝛth 
ther by parte ol the ſtone, aftermany ſwaruings tw and tro, will 
vertue reit, and directly ſhew the line of Variation, oz imagined 
of this ArtraQtiue point. 
ſtone. Alſo, it you hang this Stone by a thꝛid, that it may eas 
ly moe, it will ſhew the like effects as on the water. And 
il ou haue two ſtones, putting the tws South partes of 
them together, the one will fly and turne away from the 
other, and likewiſe of ths Nozth pointes. | 
A ſpeciall And further ves ſhall note as aſpeciall point, that the | 
note. Noꝛth point of the Stone touching a Needle,o2 the wyers 
of a compaſle, will make the ſame point touched to ſhew | 
the Soath : and coutrariwiſe, beeing touched with ths | 
South point, wil make the ſame to ſhew the Ns2th.S0 as | 
alwaies that partof the ſtone that anſwereth to the nozth | 
of the needle, is pꝛoperly the South part of the Kone, 


CHAP. II. 


Of che diuers opinions of thoſe that haue written ofthe 
Attractiue point, and where they haue 
imagined it to be. 


7 PE ſubtill pꝛoperties and hid ſecretes of 
| Nature in the Magnes, as alſs in diners 
390) Ke other things, hath ſo troubled the wits of | 
8s 3 the ſearchers thereof, that alwaies when 

I FE they came to the vpſhot, wanting erpe- 
A rience, and thereby reaſons finger to ſhew 
them a dired marke, they were conſtrained to ſæke oʒ ima⸗ 
ine a marke, where indade none at all was, _ has 

ing 
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thoting as it were in the aire, uery man where he thought 
vet, thep haue all ſhot wide, and none touched the marke. 
The marke J meane heere, is the point Attractiue, oz ras 
ther, as hall be ſaide heereafter moze at large, the point 
Reſpectiue, 

This point, aunciently called the Attractiue point, 
hath bene by ſame imagined to be in the moning ſpheres 
diſtant from the poles ofthe woꝛld: which opinion Martin 
Curtes in bis Boke of Nauigation reſuting, ſaith, that if 
it were ſo, then the ſame point beeing carried about the 
pole by their violent motion, would cauſe the needle oz 
Compaſſe touched with the vertueof the Stone, to varie 
daily in euerp place, accozding ts the diurnall motion of 
the ſame ſphere. But in confuting the erronious opinion, 
he hath (as it appeareth)fallen into as great an erroz him- 
ſelle: imagining the point Attractiue to be beyond the 
poles of the wozld, without all the moueable heavens. 
Which point(ſaith he)bath power by Attraction to draw 
yron to it, that is touched with the Loadſtone. This ers 
rour J referre to be diſcuſſed in the ſixt Chapter. 

Others haus taught this point to be in the earth,nere 
the No2th pole, imagining in that part tobe ſome great 
rocks of the Loadſtone, t that by their Attraction the com⸗ 
paſſe 02 nedle is cauſed to Reſpect oz ſhew that part. 

This opinion ot all the reſt is eafteft to be confuted by 
daily experience: fo2 if the compaſſe 82 n&dle were dzawne 
fowards the Nozth part by any Attraction of the Mag- 
nes ſfones in thoſe parts imagined, why then ſhould not 
the Compaſſe 82 Needle ſhew the ſame effect in ma- 
uing towards the FlandofElba in the Leuant ſeas, where 
are great quantitie of theſe Stones? and pet Shippes 
ſayling within a myle of this land, yea, and into Porto 
Feraro, à Towne of the ſame Ile, within a quarter of a 
myle of a huge Rocke of theſe ſtones, the Compaſſe oz neæ⸗ 
dle is not found any thing to be dzawne oz chaunged, as2 
the Attraction of this huge rocke to extend ſo farie as ons 

» 4 quarter 
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quarter ofa myle. Aud as JI haue ſaid by this, ſo may J ſay 
by eiuers other places where the Loadſtonc are found in 
Cliftes and Pines nee to the Sea fide, as in Norway 
and other places. 

Pedro de Media, in his boke of Nauigation, is of the 
opinion of Martin Curtes, as tourhing the Attractiue 
point, but he doth not allowe of the variation of the comes 
paſſe oz needle, but ſaith, that if the tõpaſſe 02 needle ſhew 
not the pole, the fault is in placing the wiers on the klie, 
and not in any pꝛopertie it hath to vary, 

Theſe opinions be diuers, but the chiekeſt cauſe why 
they haue gone ſo farre wide from the Attractiue point, 
as J haue aboue ſaid, was becauſe they wanted reaſons 
finge s to ſhew them towards the direc marke. By this 
reaſons finger, J meane acertaine Declining p2opectie 
vnder the Hozizon, lately found in the needle, which 4 
will entreate ot at large. 


CHAP, III. 


By what meanes the rare.and ſtrange Declining of the 
Needle, trom the plaine of the Horizon was firſt found, 


— —— yy Auing made many e diuers compaſſes, 
and vſing alwaties to finiſh and end 
them befoze 3 touched the needle, F 
found continually, that aftor 3 had 
1s touched the yzons with the Stone, 
| . that p:eſently the nozth point thereof 
==] would. bend 02 Necline downwards 
vader = Boꝛtzon in ſome quantitie: inſomuch that to 
the Flie ot the Compaſſe, which befoze was mare cquall, 
I was ſtill conffrained to put ſome ſmall peete of waxe in 
the South part thereof, to counterpoiſc this Declining, 
and to make it cquallagaine. 
Which effect þaaivg many times paſſed my hands; 
without 
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without any great regard thereunnto, as ignoꝛant ofany 
ſuch pꝛopertie in the Stone, and not befoze hauing heard 
noꝛ read of any ſuch matter: It c92unced at length that 
there came to my hands an {nſtrament to bee made, with 
a Nxdle of ire inches long, which na dle after 3 had pol- 
liſhad, cut off at JZuitlength,and made it to ſtand leuell vys 
on the pinne, ſo that not ning reſted but onely the toaching 
o? it with the tone: when x had touched the ame, pꝛe⸗ 
ſeatly the noꝛth part thereof Declined downe, in ſuch ſoꝛt, 
that beeing conſtrayned to cut away ſome of that part, to 
make it equall agatne, in the end J cut it to ſhoꝛt, and ſa 
ſpopled the needle wherein had taken ſo much papnes. 

Hereby beeing ſtroken into ſome choller, J applyedmy 
ſelſe to ſeeke further into this effect, and making certapne 
learned and expert men (my friends) acquainted in this 
matter, they aduiſed me to frame ſome Inſtrument, to 
make ſomeeract tryall,how much the needle touched with 
the Stone would Decline,oz what greateit Angle it would 
make with the plaine of the Hoziz on. Wiherenpon 4 mads 
diligent pꝛwfes: the maner whereof is thewcd in the Chaps 
ter following, 


CHAP, IIII. 
How to finde the greateſt Declining of the Needle vnder 
the Horizon, , | 


anke a ſmall Needle of Steele wier, of 
aue on fire inches long, tte finaller and 
© Xo te the finer mettall the better, and in the 


"thy 
ts ro Bae = ſmall Areltr& of y20n 02 bzafſe, of an 
inch long, oz thereabout.audma'ethe 
ends thereof very ſharpe. whereupon 
the N&dle may hang leuell. and play at his pleaſure. 


Chen pzouide acound plaine Anſtrument like an — 
I 


% _ A >a.” - 
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lobe, to bedinidederactly into 160. partes, whoſe diame- 
ter muſt be the length ofthe edle, 02theroabout, and 
thc ſame inſtrument to bee placed vppon a fwte of cons 
uenient height, with a plumme ling to ſette it perpen⸗ 
dicular, 

Then in the Center of the ſame Jufframent, place a 
peceaf Glaſſe hollowed, and againſt the ſame Center vp⸗ 
pon ſome place of Bꝛaſſe that may be fixed vpon the fats 
ofthe Jnſtrument, ft an other pece of Glaſſe, in ſuch ſozts 
that the charpe endes of the Areltre beeing bo2ne in theſe 
two Glaſſes, the edle may play freely at his pleaſure, 
acco2ding to the ſtanding ofthe Juſtrument. 

And the Needle muſt bs ſo perfected, that it may hang 
vpon his Areltree both endes leuell with the Bozizon, oz 
beeing turned, may ſtand and remaine at any place that 
it ſhall be ſetts ; which being done, touch the ſaide Needle 
with the Magnes ſtone, and ſet the Inſtrument perpendi⸗ 
cular by the plumme line, and turne the edge of the In⸗ 
ffrument South and No2zth, ſo as the Needlemay ffand 
duely acco2ding to the Variation of the place: which Va. 

ation the Needle of his owne p2opertie would ſhew, 
were it not that hs is confTrained to the contrarie by ths 
Axeltree. 
Then tall vou ſee the Declination ofthe Aozth point 
ol the touched Needle, which fs2 this Citie of London, J 
finds by exact obſeruations to be about 7 1.degrees 50.mi- 
nutes. The fozme of the Jnffrument heere deſcribed with 
the manner of ths declination, J haue heere placed that it 
may be ths eaſier conceiused, _ . 
6 


e 
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CHAP. V. 
That in the vertne of the Magnes or Loadſtone, is no 
pondrous or weightie matter, to cauſe any ſuch decli- 


ning in the Needle, 


Td Ecauſe the opinions of men are diners, and the ar⸗ 
guments of many againff reaſon, peradnenturs there 
are ſome will ſay, that 7 am deceived even in the 
ground « chieles point of this wy purpoſe, al —_ 
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(as me due already done without reaſon) that this Pe. 
cliniþg of the nodle, is tauſed by ſome pondꝛous ſubſtan e 
thai gt receiueth from the Stone, and not (as J take it) to 
p25c@de of the ſimple vertue and ſecret influence thereof, 
bet iu ethe ſtone it ſelſe wherein the vertue remameth and 
is nouriſhed, is weightie. | | 

Judge the learned will not allowe a Spirit to hate a- 
ny c92. ozall ſubſtance o2 weight, oꝛ that it map ſenſibly be 
feilt: if any ſhould, pet by two concluſions it is eaſi p pꝛo⸗ 
ued, that tie vertne of this lonecantaineth in it no waigh⸗ 
tic matter: and thus found. 

Take th:& oz foure ſmall paces of y2on oz ſtœle wy⸗ 
er, and putting them in a fine gold Ballance, connterper'e 


* 


them iuſllie with Leade: Then take them out and touch 


them weli with the ſtone, that they map receiue the ver⸗ 
tue thereof: And after weigh them againe in the ſame bal⸗ 
lancg, with the ſame leade, aud you ſhall finde them to 
weigh no moze then befoze they were touched, though e- 
neryone of them haue reteiued vertue ſufficient to lift vp 
bis fellow. 

decondlie , if the Nozth poynt of the N&dle doe De- 
clintby any pondzous 02 ſweightie matter, in the vertue 
receiued by touching the Stone, why then ſhould not the 
South point of the.needle,being touched with the contrary 
end of the Stone, haue the ſame deckning Southwaryes, 
beolgg al one tone, and one verrne? Oz Why dothnot 
this ſuppoſed heauier end, fall perptrivicirtattytotheCens 
ter, as by reaſon it ſhould, and not couet a cortaine ſcitua⸗ 
tion beſide it, ballanciag it ſelſe vp and downe, til it haue 
found the ſame? Theſe arguments map anſwere this 
matter. Foz touch the Nodle with what part of the Otone 
vou liſte, that end ot the Needle that ſhewerh the Nozth, 
will alwaies decline. 

CHAP. VI. 
A confutation of the common receiued opinion of the 
point Attractiue. 


Seeing 


. 


Dre 
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Ting it is manifeſt that there is a ZDecli- 
ning in the needle, q that the ſame is not 
cauſed by any ponderous waightie mats 
ter in the vertue receiuedfrom the ſtone : 
tt may be demanded,by what means this 
declining oz eleuating hapneth,qin which 
of thei two popnts coſiſteth the action 02 cauſe thereof, 

Peraduenfure pou will ſay (as other haue imagi⸗ 
ned) that it is in the South point of the Ae dle, elenated 
by the Attractiue vertue of ſome point of the Heaven 
that way. Perchannceyou will vteld it rather tobceinthe 
No2th point of the Needle, which by ſome Attractiue 
point in the Earth, o2 in the Yeauens, beyond tie Earth 
that wap, is dzawne downe and cauſed to decline, and it 
Declining, of neceflity the other South popnt eppoſite 
mult needes belifted vp. 

Pour reaſon towards the earth carrieth ſome pꝛobabi⸗ 
litie, but J pꝛoue that there be no Attractiue, oz dzawing 
pꝛopertie innepther of theſe two partes, then in the At- 
tractiue poynt loft, and faflly called the poynt Attractiue, 
as ſhall be pꝛooued. But becauſe there is a certayne point, 
that the edle alwayes reſpecteth oz ſheweth, beeing 
voyde and without any Attractiue pzopertie: in my iudge⸗ 
ment this pointought rather to bee called the point Re- 
ſpectiue. 

And further ik it may be pꝛoued, that there is no Attrac- 
tiue 02 dzawing pꝛopertie in that poynt, the power 4 action 
in that poynt condemned, then ofnecefſitiethe power and 
pꝛopertie, without any externall cauſe, remapneth onely 
inthe Stone, and after in the na dle, being touched with 
it, having the ſame power and pꝛopertie in it, that the 
Stone hath in eucry reſpec, 

Now to pꝛone no Attractive point neither beneath in 
the earth, noz Yeauens Nc2thwatds, noz abouc in the 


Peaugns/®outhwards, you ſhall taxea pece of Pon 02 
Stele 
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Stele wier of two inches long oꝛ moze, and thauſt it info 
a pece of cleſe Tozke, as biggeas you thinke may ſaffi- 
ciently beare the wper on the water, ſo as the ſame Cozke 
reſt in tho middle of the wyer. 

Then pou ſhall take a dæpe Glafſe, Bowle, Cuppe, oz 
other veſſell, and fill it with fapze water, ſetting it in ſame 
place where it may reſt quiet, and out ofthe winde. This 
done, cut theCozke circumſpectly by little and little, vntill 
the wyer with tbe Cozke be ſs fitted, that it map remaine 
vnder the ſuperficies of the water two o2 th2& inches, 
both ends of the wyer lying lenill with the ſuperficies of 
the water, without aſcending o2 deſcending, like to the 
beame of a payze of ballance being equalie popſed at both 
endes. 

Then take out ofthe ſame wyer without moning the 
Coꝛke, and touch it with the Stone, the one end with the 
South ofthe Stone, and the other end with the Nozth,and 
then (et it againe in the water, and you ſhall ſe it pꝛeſent⸗ 
lie turns it felfe vpon his owne Center, ſhewing the afoze- 
ſayd Declining p2opertie, without deſcending to the bot- 
tome, as by reaſon it ſhould, if there were any Attraction 
dowWnewards,the lower part of the water being nerer that 
point, then the ſuperficies thereof. 

And as this may pꝛoue no Attraction oz dzawing 
downewards in like maner the Coke being ſo made, that 
it map finke very lowly to the bottome, and then taken 
out and touched with the Stone, and put in againe downe 
to the bottome with pour finger , if any Attractiue dzaws 
ing were vpwards, it would aſcend, and come vp to the 
ſuperficies of the water, being nerer fo that poynt than 
the bottome. But J finde by diligent andexac tryall, that 
— no ſuch effect ; as in the figure following is demon- 

d. 


Againe, 


Th:new Atcrattine, 


Againe, if you dee fit your wyer with Coꝛke, that af- 
fer it is touched with the Stone, it will ſwim leutll in the 
faperficies of (he water, you ſhall ſæ it turne to ſhew the 
true Variation, and leauing the ſame in the middle of the 
ſuperficizs of the water, ſo long as you lift, you ſhall finde 
that jt will not bee dzawne| from his place, neyther to the 

one 
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one ſide, no2 the other, whereas if there wers any ſuche 
Atttactiue point as haue beene imagined , either in the 
earth by vertueof huge Rockes of the Magnes Stone 
neere the Polg,o2 otherwiſe in the heanen,o2 whereſoener, 
by what meanes ſoeuer, beeing but the twentieth parte of 
the fozcethat the Needle touched, hath to ſhew to Reſpec- 
tiue poynt, it ſhould of neceNitie beodzawne in time to ſome 
ſide. 

S0 that vpon theſe erperiments J conclude, that the 
Attractive popnt befoze imagined, is no where, noꝛ no 
ſuch thing: and therefoze, as moſt pꝛoper, J will call the 
poynt wherennta the Needle inclineth by vertue of the 
Stone, The point Reſpectiue, and attribute the whole 
power of ſhewing that point to bee in the Otone, ans in 
the n&dle, by the vertus reteiued of the Stone, which vers 
tue muſt bee imagined to bee turnen, bo2ne , and depen⸗ 
ding vpon his owne Center, as ſhall bee ſhewed in the 
next Chapter. 


CHAP.VII. 
Of the poynt Reſpectiue, where it may bee by greateſt 


reaſon imagined, 


Vis poynt Reſpectiue, is a cerfayne 
pont, which the touched Needle do⸗ 
Neth alwapes Reſpect oz ſhew, and is 
= ſound by the declining ok the nedle, 
I to bee a pꝛicke in ſome one parte of a 
©] ftraight line, declining in this place 
| 3 02 Latifude of London vnder the 

Yo2izon 71. degrees, and 50, Pts 
nutes, as the Figure following repreſenteth. — 
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This ſtraight Lvnemuſt be im#gined io pꝛocu 

the Center of the a dle, into the Globe of the — 
tending, and going Directly fo2th, both wares infimtely 
But in what part of this Line the point Reſpectiuc is, it is 
not by this bare Line alone to beanſwered: no moze then 
it is poſſible by one bare Angle to know the meaſure 02 vi⸗ 
ſtance of any place aligned. 

And 


Thenewe Attractiue. 
And fo2 the finding ozcertaine affigningof 5 true place 
of this point Reſpectiue, we muſt leaue vntill the erpert 
trauailer haue made cereaine obſeruation of this Decly- 
ning sfthe N edle in other places. Foz ſeeing it is certaine 
that though in ſeuerall Yo21zons , the compaſſehath ſeue⸗ 
rall Varations: yet in any one Yo21izon, the niedle Reſpec- 
teth alwayes one onelie point without alteration, as by 
trauaile is truelie pꝛooued. 0 J iudge, that in his Decli- 
ning, it keepeth the like oꝛder and certaintie in euerye 
lace. 

; And although the Needle of the Compaſle, by reaſon 
ok the weight of the heaute flie, cannot Decline , as his 
pꝛopertie is, but falſelie heweth the poinct Reſpectiue als 
waies in the Y22izan, as moſt ueteſſatie ſo to doo fo2 the 
' Nauigation : yetby the meanes and concluſions, whiche 
; befoze Jhaueſhewed , the diligent traueller hauing with 
i him a good Magnes oꝛ Loadſtone, my by erart obſeruati⸗ 

on finde the increafing oz decreaſing of this Declining of 

the needle ,as the trauaile tall giue occaſion, 
{ F931 amofthisopinion,(and that by great reaſon )thaf 
this Declining of rh2 Needle ſhall bee founde by trauell to 
;begreatozlittle, accozding as the diſtaunce of the poinct 
Reſpectiue, is fcom the placewhere the triall is made: 
|wyiche being diligentlie obſerued in ſundꝛie places, with 
[thecertaine Vaciation of the Neeale from the Serisan, 
therby may bee demonſtcated and found out the true 
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Certaine proofes that the power and action is wholie and 
freelie in the tone, to ſhewe this point Reſpectiue: and 
in the Needle, by vertue & power receiued of the Stone: 
and not forced or conſtrayned by anie Attraction in hea- 
uen or earth. 


—— — — — 
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— is molt manifeſt in all thewozks of/ 
4 J Nature , 02 Crevtures that Cod 


7 


c 2 made, that what ſoeuer Qualit ie, Pꝛo⸗ 


N d 
\ 
Yr 


e| pertie,o2-Uertue is ſounde in them, by 
S — 4 to ba k olden foʒ theyꝛ 
— owne. And he that ſhall, by imaginati- 
& = LI on oz coniedure, go about to take theſe 
their P2operties from them, and attti⸗ 
bute the ſame fo any other ſubiea, whereunto they apper⸗ 
taine not: J ſay that man offendeth God much,foz not be- 
l&ning his Power to be ſufficient in his Creatures. 

J will not offer to diſpute with the Logitians,in ſo ma⸗ 
ny pointes as heers they might ſame fooucr-reach-n:& in 
Naturallcauſes, But that this ſtone hath wholy and fully 
in himſelſe, Power, Aaion, Pꝛopertie and Mer tut of his 
owne Appetite, to che we, and to cauſe the Sa dle to ſiewe 
the point Reſpectiue, withont any Attractiue qualtiie, 03 
externall tauſe of Rockes of the Magnes. Stone, oz by At- 
traction in the Yeauens,0;elſe where what ſoeuer, it is al⸗ 
ready ſufficiently pzoned. 

Notwithſtanding, iftheſe pzofes may not content, 3 
will at any time required harein , ſatiſfie the doubt full, by 
manife& Experimentes. And therefoze wbereno other 
cauſe can be pꝛobably annexed vnto this Stone, the power 
and action of neteſſit ie is pꝛoued in in ſelſe. 

And by the Declining efthe idle, is alſo pꝛoued, that 
the point Reſpectiue, is rather in the earth then in the Bea- 
uens, as ſome haue imagined; and the greateſt reaſon why 
they ſo thought (as J indgs) was becauſe they neuer were 
atquaynted with this Declining in the P@dle, which 
doubtleſſe if Martin Curtes had knowne, hee would not 
haue indged the Attractiue point to haue bene in the Yeas 
uens,02 without them, but rather in the Carth. - 

Now peraduenture you will aſke mee bowe this Stone 
hath his Power, and how itisengendzed: Jam no moze 


able to ſatiſfiexon herein, then it you ſhould aſke me howe 
C 2 and - 
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and by what means the celeftiall Spheres are moned: but 
that GD D in his Dmnipotent pzoutdence hath appoin⸗ 
ted it ſo to bæ; which may ſerue faz a generall anſwere to 


all ſuch curious ſearchers of the ſecrete wozkes o: God in 


his cre itures. As though his Moꝛd alone were not a ſuf- 
ficient Decræ and law is all his Moꝛks: but binding them 
to ſecond cauſes, as a thing ok neteſſitie. 

Theſe curious ſearchers out of the ſecrets ot᷑ Nature, ſur⸗ 
ther then is requiſite that man ſhould kno ve fo2 his neceſ- 


ſacy vſe, i may compare to Eſdras, and with them to red 


ouer his fourth boke: and there they (hall ſæ how he was 
anſwe ed at Gods handes by his Angell , foz his curious 
Q aeſttons aſked and demaunded. 

Nawe thecefoze, as J haue be:oze declared, that dyuers 
haue whetteo they? wits, ea, and dalled them, as J haue 
mine, and yet in the ende haue bene conſtrained to fl-e tg 
the coꝛner-Stene: J meine GD wys (to conclude) 
hath giuen UMerctue and po wer to this Stone, pꝛoper in it 
ſelfe, to hewe one certains poiut, by his ow.1te nature and 
Appetite, and not ſub ect to any other accident in Heauen, 
no2 in Earth , but frely by his ow ie pzoper vertne , recep⸗ 
ued at his mighty hands in Treation: and h tie ſame vers 
tue, the edle is turned vpon his ow-1e Center, J meane 
the Ce iter of his Ticculac and inaig3le Aꝛctue, piercing 
all thinges, and ſtayed by nothing, be it Wall, Bozde, 
Glaſſe, oꝛ aa thinx whatſoener. 

And ſurely J am afopinioa,that if this Aꝛrtue cou id by 
ai me ines be m ide viſible to the Epe of in in, it would be 
found in a D23hericall fozme , exten bing rounde about the 
Stone in great comp iſſe, and the dead bodie of the Stoas 
in the middeſt thereof : Mhoſe ceater is the center of his 
a'ozeſaid U2ctace. And this i haue partly pꝛmues, and moe 
Uiſtble tobe ſæne in ſome manner, and Goa ſparing mee 
life, I will herein make further Erperieace, and that nat 
caciouſio,butiarve FeireofG 35,45 nete as hee (Hill gius 
ma ICace, a id meane to annere the ſame vatoa Be of 

Nauiga- 


* 
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Nauigation, which 3 haue had long in hand. 


CHAP. IX. 


Of tte Variation of the Needle, from the Pole, or Axel- 
tree of the Earth: aud how it is to be vnd erſtood. 


Ob, es the Na dle hath this app int 
2 pꝛopertie in Declining under the I 221, 
zon, to chew the point Reſpectiue: 30 
it is molt maniſeft, that as in Decli- 
+ ning it hath ꝛopetty in varying, oꝛ de⸗ 
putting fiõ the poles, euen as the point 
& Reſpectiue openeth, oꝛ heweth a grea- 
ter, oꝛ leer diſtance hbetintrt the ſayde 
poynt Reſpectiue, and the Pale o2 freltre of the Earth. 
And this departing is called Variation of ihe Needle, This 
is alſo ſhew:d in the edle 02 Myet, in that concluſion of 
declining in the Mater, as in the firtChapter,cuen by the 
ſamep20poztion, that it ſheweth in the need e Hoꝛizontally. 
Chis Variation is no other thing, then a certaine parte 
92 pꝛtion of a Circle, contained bet wirt two ſtraight lines 
pꝛociædiug both from one Center, which may be imagined 
to bet he Center of the Nredlo, and from thence both exten⸗ 
ding and going direcely th: One ta the Pole o: Areltree 
of the world, and the other to the point Reſpectiue, and this 
part ö | | 83664 Bo⸗ 
rizon ,is ſatde to be Variation, 

And further here is to be noted, that a!wares theſe two 
Lines haue two right Lines, cutting them directly in the 
Center of the Needle. The one ol them croſſing the Meri- 
dian, at right Angles in the Center of the Nedle,is the true 
Eaſt and Weſt of the Moꝛlde. And the other croſſing the 
line Reſpectiue at right Angles, is the falſe Eaſt and Weſt 
that the varying Nedle oꝛ Compaſſe ſheweth : all which 
is hewsd by this pꝛeſent figure following. 25 

is 
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This Variation is adiudged h diuers Traueilers to be 
bye quall peopoztion, but herein they are much deceyued : 
And therefs2e it appeareth, that notwithſtanding they2 
Tranell, they haue moze followed they: Bokes then Ex⸗ 
periente in that matter. True it is, that Martin Curtes 
doth allo we it to be by pꝛopoꝛtion, but it is a moſte faiſs 
and erroneogs Rule, Foꝛ there is neither pꝛopoꝛtion no: 
Uaifo2mity in it, but in ſome places ſwift and ſudden, and 
in ſome places flowe, 

It 
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It is ſaid to be pꝛopoꝛtionall oz vnifoꝛme, when in the 
increaſing oꝛ decreaſing of a degreꝛ ot Uatiat ion, is found 
one tertaine number of Leagues oz Pyles, going, increas 
fing, 02 decreaſing in one Paralell oz Latitude, by like e- 
quall pzopoztion,and that if the Aatiation be doubled, go- 


ing by one Paralell,ſo ſhall the leagues o2 miles alſo, But 


this is not found to be ſo, 

Foz in going from Silly to Newfound-land, which is B. a te 
not co. Leagues , it is found that the Pa dle doth varie — be 
mo2e in 200 Leagues, when pou come nate that Coun» Needle ih t 
trey,then it doth in 400. Leagues of your fit ſt way. And ſheweth the 
alſo going to Mera Incognita, it varyeth moze in parteof Pole Aub, 
thelaſt of the way, then in 3, parts of the fit, and in thoſe 2420. 
partes it is found to be ſuddaine. Further it is found be · by yerruc of 
twene the North Cape and Vaigatz very ſtrange, in te- the ſlooe, 
topling and comming backe againe to the Weſtwardes of Pflach be- 
the Pole, befoze it hath tnlly accompliſhed two peyntes of 1. K N * 
Uartation in the compaſſe. Do that at Vaigatꝛ it varpeth — 
to the Meſtwards, as it doth at Neu found- land. And 
this comming backe againe , befoze it hath accompliſhed 
foure poynts of the Compaſſe, is very ſtrange, and againſt 
the opinions of all that haue befoze witten. 

Pedro de Medina(as J haue ſaid in the ſecond Chapter) 
was doubtfull of the Variation, ſaping: that if the Com- 
paſſe did varye, the fault might bee in the making thereof, 
the Myers 02 a dle not being well plated: yet hee was a 
Learned man, and a great Traveller to tte Weſt Indies, 

But it appeareth that he had no mozeregard to the Uatia⸗ 
tion, then many Mariners in theſe dayes. 

Foꝛ in 18.02 20. pears that J haue trauelled the Seas, 
being daylie connerfant with manie of them, and diligent 
in Enquiring of Uariation of the places, where 3 haue 
not beene my ſelfe, J could neuer finde two of them in 
one trueth , extept foz the Trauailes from hence Nozths 
wards,and No2th Taſiwardes, But J ſuppoſe the grea⸗ 
teſt occaſion thereof is bylackeof eracs Jnſtruments fog 
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that purpoſe. TUherefoze 3 haue deuiſed one very neteſ⸗ 
ſarie. 

And further, becauſe this Uariation is diuers, and is 
found ſometimes to the Eaſt wards, and ſometimes tothe 
Weſtwards of the Pole, 3 will declare what the Uaria⸗ 
tion ts here in London, by mine owneobſeruation,and in 
other places, as J have groflely gathered of ſonie Trauel⸗ 
lers, reckoning, oꝛ beginning at the ancient bound oz great 
Meridian, that paſſeth by the Ile of Saint Michaell in the 
Acortes : where it is ſaide, that the Nædle ſheweth direq- 
ly the Pole, and the Reſpectiue point both in one line. Eut 
this is not found to be ſo. 

True it is, that the Nozth poynt of the common Come 
paſſe, ſheweth the Pole very n@re in that Meridian, but 
the bars Needle ſheweth about 4. Degr: 50. Pin: to the 
Eaſtwards of the Pole. So that you muſt vnderſtand al- 
wares the differente befwene the common Compaſſeand 
the Nerdle, to be at the leaſt 1.thirdpart ofa point,qofſoine 
moze: becauſe the greateſt parte of thecommon Sayling 
Compaſſes, hath the Nedleſet in the Flye,halfea poynt, 
oz 2.third parts, to the Eaſtwards of the Nozth,and ſome 
3. quarters of a poynt, andothers ata whele poynt; and 
{ome againe, are ſet directly vnder the Flowerde⸗K ute, 02 
Noꝛth of the Compaſſe: thoſe are called Meridionall- com- 
paſſes, becauſe thcy ſhewe directly the ole, in the great 
Meridian: as the bare edle doth, which Meridian muſt 
na ds be at the leaſt an hund2ed,02 an hundꝛed and twenty 
leagues tothe MNeſtwards of the Ile of S. Michaell. 

And therekoꝛe to boite of the UJartation of places , by 
he common Repoztesof Parryners that haue trauelled 
Southwards and Weſt wardes from hence , it ſhall be as 
vncertaine, as ate thedivers makings of theſe common 
Comp alles, by which they haue made ttcir Dbſeruations, 
And thecefoze 3 will smit it, and ſpeake only of this place 

2 Citie of London, whoſe Latitude 3 finde to be 5 1. de⸗ 


grees, 32. min: and the Uariation ofthe Needle this 
CIle 
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Meridian of the Pole tobe 11, Degrees, 1 Fo Minutes. 

And although this Uariation of the Redle be found 
in Trauell to be diners and chaungeable, yet at any Land 
oꝛ fixed place aſſigned, it remaineth alwapes one, ſtill per- 
manent and abyding, And therefoze J wiſh the Parry⸗ 
ner to wake diligent obſeruation of this Uariation in di- 
uets places, as he ſhall Trauell, by ſome exact Juſtrument 
fo2 the purpoſe. Foꝛ it may be greatly fo2 his aide, again 
he come there another time, eſpecially in ſuch places where 
the Uariation is ſwilte, as in theſe oꝛth parts. And be- 
cauſe the common Compaſle is partaker of this Uariation 
and Declining,as the edle is, J will ſomewhat ſhew of 
the ſundzy ſozts and makings of them, with the inconne- 
niences that may grow by them, and by vll plats, made by 
theſe diuers ſoztes of Compaſſes, 


CHAP, X. 


Of the common Compaſſes, and of the diuers different 
ſortes and makings of them, with the inconuenien- 
ces that may growe by them, and the Plats made by 
them, 


FO Ei F theſe common Sayling Compaſſes, 
A nde heere (in Europa) fine ſundzy 
ſoztes oz ſets, The firſt is of Le- 
uant, made in Scicile, Genoua, and 
Venice : And theſe are all ( fo2 the 
moſt parte) made Meridionally, with 
the Wlyers direalpe ſette vnder the 
South, and Nozth of the Compaſſe: 
And therefs2e,vuely ſhewing the poynt Reſpectiue, in all 
places, as the bare edle. And by this C ompaſſe axe the 
Plats made, fo2 the moſt part ol all the Leuant Deas. 


Secondly, there are made in Danske, in the Sound of 
C 3 Den- 
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Denmarke, and in Flanders, that haue the Mpers ſet at 
3. quarters of a point to the Caſtwartes of the No2th of 
the compaſſe,4 alſo ſome at a whole point: by theſe Com⸗ 
paſſes they make both the Platsx Rutters fo2 the Sound, 

CThirdly, there hath beene made in this Countrey par- 
ticularlp, ſoꝛ Saint Nicholas and Ruſcia, Compaſſes ſet at 
3. ſeconds ofa point, and the firſt Plats ot that Diſconerte 
were made by this Compaſſe. 

Fourthly, the Compaſſe madeat Seuill, Lisbone, Ro- 
chell, Bourdeaux, Roan, andheere in England, axe moſ e 
tommonlp ſet at halfe a point: And by this Compaſſe ai e 
the Plats of the Eaſt and Welt Indies mate foz their Þ; - 
lotes, and alſo fo2 our Coaſtes neete hætebp, as France, 
Spayne, Portugall, and England : and therefoze beſt of 
theſe Aations to bee vſed, becauſe it is the moſt common 
ſo:te that is generally vſed in theſeCoaſtes, And againe, 
it is ſaide, that the qpiddlehazard is beſt, 

I ſpeake thus, becauſe there are ſo many ſoꝛtes of theſe 
Compaſſes different eache from other, as befoze 3 haue de- 
clared. And the Qayſter o2 ParynerSayling by theſe 
Compaſſes of ſundzy ſozts,may thereby fall into great pe⸗ 
rill,and the reaſon is,becauſe that of long time theſe Com- 
paſſes haue bene vſed,and by them the Marine Plats haue 
bene deſcribed of ſund2y ſoztes, euery one accoꝛding to the 
Compaſſeof that Countrep. 

Ik then hee take not the Compaſſe of the ſame ſette 
oꝛ making that the Plat was made by, then bis Carde oz 
Wlat will ſhewe him one courſe, and the Compaſſe when 
hee thinketh he goeth well, will carry him an other wap. 
And thus, when hethinketh to fall with the place that his 
Carve ſheweth him, he ſhall be as farre wide, as the Com- 
paſſe hee hath Dayled by, ts different tram that his Plat 
was made bp, 

This is the grounde and cauſe of many inconuenien⸗ 
ces, luhich is now fo late to be generally refoꝛmed: There- 
fa2? 3 wth the Matriner to haue a great regard vnto this, 

as 
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us 4 p2incipall poynt in Nauigation, and not fo Sayle by 
a Compaſſe of one patich, and a Plat of another: J meane 
that they haue a reſpect, as nere as they may, o Dayle by 
a Compaſſe of that counttep, where his Plat was made. 

Pet many there are that vſe our Compaſſe with Le- 
nant Plats ; but 3 ſuppoſe without god conſideration 
therein, they ſhall make but wide reckonings. Ans this 
hath bene ſufficiently of late experimented, by our Matri⸗ 
ners that haue vſed Leuant. 

Peraduenture there are ſome will ſap, that he knoweth 
a god Compaſſe , if hee ſ& it; J ſay theCompaſſe map be 
god, and yet not god fo2 him, except his Piat be agræble: 
gs foz Example: 4 Leuant Compalle is a god Compaſſe, 
to vſe with a Leuant Plat, but it differeth from our Com⸗ 
paſſe halfe a point mozeEalterty; And others there are ot 
Danske, that differ from ours 1. halfe point moꝛe Meſter⸗ 
lp, aud pet being vſed in their kinde,are god Tompaſſes, 

And therefoze I conclude, that generally the beſt Com⸗ 
paſſe is this ſo2te ſet at one halfe point, becauſe the maioz 
parte of Compaſſes and Plats doth not differ from this a- 
boue one quarter ofa point: ercept the two aboueuaned, 
Leuant,and Danske. 

J haue heard many ſay, that haue trauelled farre to the 
Southwardes , that the Compaſſe hath ſæmed to loſe his 
Foꝛte, and to ware weake and Dull. J iuoge the cauſe is 
not by reaſon of the farre diſtance from the Nozth-Pole, 
but rather by being long abſent from the Stone: fo2 not 
being tonched oz refreſhed therewith. Andagarne, the 
Pinne that beareth the Flye,may be ſo dulled with long vs 
ſing, that the Flye is as it wete ſtaped, that it cannot play 
as it would, if it were ſharpe. 

Therefoze, if you make it ſharpe with a whet-ſione, 
you ſhall finde it Remedyed, Andalſo when pou fivde it 
light, 02 to Tickle, you map dull the popnt of the Ptane, 
with the leafe of papze of Mzpting-Tables, vatill you 


may lee the toppe thereof: and then the Tompaſſe _ hes 
eiter 
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better fo2 a high-Sea. And thus by ſharpening and dul- 
ling ol the Pinne, you may make your Com⸗ 
paſſe fitte fo2 all Meathers. 
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HERE AFTER FOLLOWETH 
a Table of the Sunnes Declination , com- 


monly called, A Regiment for the Sunne: 
Exactly Calculaced vnto the Minute, by the true place of 
the Sunne: whole greateſt Declination for this 
Age, is 23. Degrees, 28. Minutes, and 
may ſerue for thirtie yeares, 
without great 
errour. 
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TO THE TRAVELLERS,SEA- 
Men, and Marriners of England 


Auing of late(Gentle-Reader) recciued 
fromthe Expert Artificer, Robert Nor- 
man, his Booke entituled, The new »At- 
2 trattize: (who of the great good will 
P. and affection he2 beareth, hath attri- 
£1 buted in his Dedication, that which! 
ERR acknowledge not to bee due,) in the 
which , amongſt other diuers Vertues and Properties of 
the Magnets, or Loadeſtone: he entreateth of the Declmning 
of the Needle touched therewith , from the plaine of the 
Horizon : (a matter neuer before found, or written of by 
any.) For the further behoue and benefite of all Trauel- 
lers and Sea- men. I tooke oceaſion to enlarge the ſame, 
with this diſcourſe of the Variation of the Compaſſe, vhere- 
in J haue handled the whole varietic of that ſubiect, both 
practically, and Mathematically”; to the end I might part- 
ly ſatisfie boch the vulgar, and alſo the Learned ſort. Fot 
knowing the Væriatim of the Compaſſe, to be the cauſe of 
many errors and imperfections in Nauiguation: and per- 
ceiuing chat all thoſe that haue as yet gone about to giue 
rules in that Arte, haue left this (being a principall point, 
and euen the ground of all the reſt)vntoucked, or at leaſt 
ſo ſleightly handled the ſame, that little or no benefite 
could be gathered thereby: I haue heere ſet downe the 
ſundry wayes to obſetue the ſame at all times and places, 
that the inconueniences being knowne, might be conſi- 
dered of, and auoyded. 

Wherein, although my chiefeſt intent hath bene to 
pleaſure thoſe that ſhall haue occaſion to put the thing 
in practiſe by their owne Trauell and Experience: yet be- 
cauſe ſome of the rules are deducted from the fountains of 
the Mathematicall ſciences, and wrought by the doctrine 
o 


. 
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of Sipnes and Triangles, which may ſeeme ſtrange in our 
Er glill- Tongue: and M here with tewe Sea-min are yet ac- 
quainted, I may ſeeme to haue miſled of my fir ſt good 
meaning; But I would wiſh them to chuſe that which is 
plaine & conformable to their capacities, and make theyr 
profit thereof, and for the reſt vndeiſtand, that of ſuch ob- 
ſeruations as they themſelues cannot preſently applie to 
the purpoſe, by others, that are throughly inſtructed in 
theſe Mathematical ſupputations, or by themſelues when 
they ſhall attaine to the knowledge therof, may be infer- 
red ſuch effe ctuall matter, as is by theſe rules & precepts 
promiſed, Wherefore 1 would haue all Sea- men te vie 
ſuch diligence in their Trauells, that no opportunity be o- 
mitted, hen, or where any obſeruation may be made, ei- 
ther for the Variation, or Latitude of places, ox any other 
neceſlary point incident to Nauigation, and thereof con- 
tinuall notes and memoriall. For theſe obſetuations, there 
needeth not many troubleſome inſtruments, only for the 
Dariation, the new inſtrument in the end of this Treatiſe, I 
preferre before all other. And for El uationt a plaine Aflro- 
labe. exactly made, and a Croſſe-ſtaffe, are ſufficient. (The 
Globe were alſo a very good and neceſſary inſtrument: for 
befides many pleaſant Concluſions that wy be try d by 
it, it doth lighten very much the conceits: forvnderſtan. 
ding divers 1importantp-»ints, but it is too troubleſom(or 
otherwiſe not fit for euery Marriner) to be carryed to the 
Sea. Vnto the which may be added the Topographicall in- 
ſtrument, for taking of diſtances, and making deſcriptions 
vpon the Land. With theſe inſtruments, and the Sayling 
Compas and Marine- plate, (which are alwayes to be vn- 
derſtood the-ptincipall;8: moſt neceſſarie inftruments for 
Nauigation, for by th- m only, any Voyage may be made, 
but without them, no Nauigation can be performed: ) the 
whole world may be trauelled, diſcouered, and diſcribed. 
Theſe are ſufficient for a perfect Mariner, and more then 
theſe were ſuperfluous: only Þ rũning-glaſſes, leads, lines, 
and 
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dad ſveh tko Appel d ꝭos of other en ep˙fted. 
o But q hau c Alb cheſe inſtruments and not to ynderſtand 
the gr ouuda ho vſe chem, were a great vanitie. There- 
fore-HwyſhiabFSeazrzenand Travelers, that defire to be 
cſningiwokvivpr fro ſcekeknowledge in e. 
mrhunefibe ald Ce, which are shezgroynds of all Sci- 
ences! and cextaint Arts: of the which there is written in 
our Engi h tdi guc, ſufficient for an induſtrious and willing 
minde to attaiumto ꝑyeat perfection: whereby he may not 
onely iu db imimnents, Rules; and pre cepts, giuen by 
othets, hut alſoꝓo able tu correct thęm, aud to deuiſe new 
of himſelfer And this not onely in Mausgatian, but in CMe- 
chamculliſcheuc es. As by: the ſtudihbs practiſe aud exerciſe 
in theſe Arts; haue atrained to rare & ſingular knowlede: 
In var ute, Tt ruclaus the Romtaim in painting that fa- 
mou Gr, ecluhertun Aurerns : & in building of ſhips, 
LHatbew Bakgr, our Countrey-man :and others in other 
faculties,asthey haue/binski)tull herein, ſo haue they ex- 
celled. Hauing rheſe helps and grounds, with the inſtru- 
mdits belare ſpeciſie daa Mariner may bo able do make de- 
ſetip tion in at oſ cite Ooaſts and Gquntreys, agd of the 
Banks, Rockes,and Sholdes in the Sea, with the Depths, 
and other neceſſary notes obſerued inis one Trauells, 
particularly, & effectually, according to the truth (Mhich 
is the chiefeſt purt required in a deten dane And 
not be al waycs tyed to the reports of othet, or to the Por- 
tugale, or A pamſb-Aanines Platt: which, are made by the 
Curd- mah ers of thoſe Countreys, men that are no Trauel- 
lers theniſelues, but dhe all things therin, by information, 
and vpon the credite of others, xhich only commit to me- 
morie the fotme and manner of the Sea poaſts, with ma- 
king ſome fe notes of the lying of one place, from an o- 
ther; which can neuer be ſo perfect, as the Deſcriptions 
that are made vpon the preſent fight andviewe of places, 
albeit be be ncuer ſoskilfull and cunging, that ſhall ſo car. 
ry the ſame by memorie: how much leſſe then by the vn- 
D skilfull. 
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skilfull, by this meanes the Card. makers fee downe they 
knowe not what, as may appeare by the Deſcriptions of 
their owne Coaſts, which are very grofly and vnperfectly 
done: wheras the CAdarm-Plats aughttobe deſeribed by 
ſuch as can giue reaſon, and ſhewe obſeruation of eu 
particularity contained in the ſame; aſwell for the Lai 
of places, as the lying by the Compas of the Capes, Head. 
lands, Points, lands, Bayes, Rocks, Sholds, & : one from 
an other, and the diſtances betweene them. The errors of 
thoſe Deſcriptions, I may not attribute to che Card- ma- 
kers, but to the vnskilfulSea-men of thoſt countreys: For 
if they were otherwiſe, as they haue bene accounted, the 
moſt skilful of the world, thoſe errors could not haue con. 
tinued as they doe: true it is, that for their great Trauells, 
they haue bene worthily famous aboue all othet Nations, 
till now at length our Countrey- man, Syr Frais Drake, 
for valorous attempt, prudent proceedings, and fortunate 
performing his voyage about the World, is not onely be- 
come equal! to any of them that liue, but in fame farre ſur. 
mounteth the all. But thoſe Card makers, & all other that 
collect & gather Hydrographwall and GeographicallDeſcrip. 
tions of other mens Trauells or Reportes: as their paines 
may be great, and deſerve due cõmendations, ſo their do- 
ings may bring commodity diuerſly. And in this behalfe, 
Arabamus Orteliurin his Theatrum, hath deſerued immor- 
tall praife, for collectitig _—_— and — into one 
commodious volume, the diuerſe Plats and deſcriptions, 
made by diuers and ſundrye men. But amongſt all thoſe 
that haue made Geographical deſcriptions,I cannot a little 
maruell at Quilielmus Poſtellus, who being a famous lear- 
ned man, a great Traueller and Ceſenographer; and Deane of 
the Kingsprofeſlors in the Vniuerſity of Paris, in his 2. 
werſall Happe, Anno 15 8o. beſides that, it is generally hand- 
led after ſuch à groſſe and confuſed manner, that it might 
ſeeme rather to haue come from ſome rude vnskilful, then 
from him ſo famous a Doctour, hath allo in the imagined 
| | Caune 
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Counteyes about the North-Pole,ſo corrupted it with his 

fond dreames, and fantaſticall Inſcriprions,attributing to 
thofe ſuppoſed Lands, diuers people, as the Georgiaut, and 
Hyperboreans,and aſſigning there to be the highett hilles of 
the worlde,and the people dwelling on them, to haue the 
continuall light of the Sunne, Swera,Zemlia, found by the 
Engliſhmen, Ann. 1 5 50.the holy Land, the place of the chie- 
felt felicity,the Hyperborean fields, and therfore the felici- 
ty of the ¶ Moluctas, with many other ridiculous abſurdi- 
ties: that by the groſſe errors of this learned man in theſe 
matters, I am taught, that wharſocuer Fame goeth, oi opi- 
nion is — of any man for profound learning, and 
ſmooth deliuering of their conceits, or hatſoeuer great 
promiſes are by themſelues made in theſe Arts, to iudge of 
them according to the workes that come from then, and 
not otherwiſe to beceiued. 

For auoyding prolixitie in this my Preface to ſo ſmall a 
volume, I referre thee gentle Reader, to the worke it ſelfe. 
Vet by the way, it ſhall not be amiſſe, that I commend vn. 
to you the Table of the Sunnes declination(or Regiment) 
made by R. N. which is Calculated for the preſent time, 
and differeth not ſrom the truth in any place, aboue one 
minute, whereas in all other hitherto made and extant, 
there are great errors. Therefore, ſuch as otherwiſe can- 
not from time to time calculate their declinations, accor- 
ding to the place of the Sunne to be giuen by the Epheme- 
rides, and Table of Declination of Reinboldus, may boldly 
vic this Regiment for 20. yeares, without any ſenſible er- 
ror, And ſo wiſhing my Trauells in this Treatiſe, may doe 

ſuch good as I meant, I commit the ſame to your 

gentle conſtructions, and your ſelues to the 
Almightie. At Lumehouſe, the 26. of 
September, eAdno 1 5 8 1, 
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Jo THE VARIAIN ON OF 


the Compaſle, or Magne- 
ticall Needle. 


CHAP, I. 


— HE Variation of the Needle or Com- 
— "Md paſſe, is pzoperly the Arch of the Ho⸗ 
- I! rizon,contained betweane the true e⸗ 
3 ( Dag) ridian of any place, and the Pagneti- 
— tall Peridian of the ſame: and is de- 
For MS nominated to be Eafterly, oz Meſter⸗ 
k * g ly, acco;ding to the pofitid of the PMag⸗ 
| neticall Meridian, to the Taſtwards oz 
Weſtwards of the true Meridian: andmay be accounted 
eyther from the Noꝛth parte, oz the South parte thereof; 
— vppon Oppſite poyntes , it hath contrarieDenomi- 
nations. 

The Magneticall Meridian, is ts be vnderffoad a great 
circle paſſing by the Zenith and the Pole ofthe Magnes, 
deuiding the Yo21zon into two equall parts croſſing the 
ſameat oppoſite points: which interſections oz croſſings, 
are ſhewed by the ne&dle, oz wiers of the Compas, tous 
ched with the Magnes, oz the Loade-ſtone. 

The Azimuth of the Sunne is a great Circle, paſſing 
by the Zenith, and the true plate of the Sunne: croſſing 
the Po2izon at right Angles,in Dppoſite poynts,and dini- 
ding the ſame into two equallpartes, and it is ſaide lo be 
giuen,when the diſtaunce thereof, from the true Meridian 
is knowne. 

The Azimuth of the Sunne vppon equall Elenations 
in Foꝛenone 02 Afternone, hauing equall diſtances from 
the true Geridian : So that the middle point of the whole 
difference of any two Azimuths,obſetued vpon equal Ele- 
nations, in Fozenoneo2 Afternone, is the true Meridian. 
This difference of A imuths, is found vpon the Jnſtru- 
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mont of Uariation, by adding together the Uariations of 
the ſuns ſhadowe, at equal eleuations in the fozenone and 
afternoone . The halfe whereof is the diſtaunce of the A- 
zimuths from the true Meridian: the which compared 
with either ofthe ſame Uariations of the ſunnes ſhadow, 
the difference ſhall be the Uariation of the Needle, from 
the true Peridian. 

D2 ols ſubtracting the leſſer variation of the Hunnes 
ſhadowe, from the greater (at equall eleuations) the halfe 
of the remainer ſhall be the true Wariation of the Needle 
from the Meridian. | 

But the Azimuth of the Sunne being otherwiſe ginen, 
and the Uariation of the ſhadow likewiſe giaen, the ditfe - 
rente betweene them, is the variation of the needle, 

The Variation of the Sunnes ſhadow, J call the Yo- 
rizontall diſtaunce betweene the Azimuth ofthe Sunne, 
and the Magneticall circle, which are repꝛeſented in the 
Anlkrament, by the ſhadowe of the line, and the needls, 
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CH Ap. II. 
The manner how to vſe the inſtrument 
of Variation. 


Irſt you muſt place the inſtrument vp⸗ 
on ſome ſtole,oz ether thing that is 
S| flat, ſo as it may ſtand leuell, and the 
Plummet in the Standerd, which is 
placed at the Nozth ende of the fired 
lie may fall perpendicularly, with the 
— line in the ſame Standard. You muſt 
haue regard that in remouing the inſtrument to the ſunne 
as he goeth about, it may alwayes ſtand leuel as afozeſaid. 
Von are then to conũder, that the ſtring that reacheth 
from the ſouth parte of the Inſtrument to the top ot᷑ the 
ſtandard, is the chiefeſt ſtring to giue the ſunnes ſhadow, 
which muſt beſo directed by turning the Anſtrumentes 
South ſide to the Sunn? wards , that the ſhadowe of the 
ſame may fall directly longſt vppon the line of ſouth and 
No2th in the fired Flie, fo2it ought not to croffe oz decline 
from the ſame line in any part, but ifit do, you muſt ſeeke 
fo refo2me it, by ſetting thr fandard moze vpzight , oz res 
mouing it at the ſouth end. 

Then mult you alſo ſee, thar the ſtring that is faſtned 
to the hope of Bꝛaſſe that inuironeth the fixed Flie , may 
be ſo placed that it agree Juſtly with the ſhadowe ofthe 

- fozmer line, and the lineofſouth and Nozthin the fired 
Flie, in ſuch ſo2t that both the ſhadowes may be as it were 
hidden in the laid line ofthe Flite : which you may do aptly 
by turning the ſaid hope, and remoouing the ſame line at 
eit her ſide of it, as you ſhall ſee cauſe. 

The Inſttument being dulp placed in foꝛme afozeſaid, 
it differs nothing from the Comp aſſe of Uariation , but 
onely in this point, that whereas the Flie ol the compaſſe 


of Uatiation, is ſo turned by vertue of the Pagnetical 
wiers 
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wiers, that the Rozth point thereof doth ſhewe the Pole 
ol the 4312s, 02 line of N :rtation, in this Inſtrument, 
the No2th point of the Needle doeth lupplie that, which 
tht No2th point of the compaſſe ſhoulo doo. And the Nozth 
pointoithe Flie which is fired in the bottome of the Jn- 
firument, doth alwaies aunſwere to the ſhadowe that 
the Sunne giueth. 


CHAP, III. 
How to finde the variation of the Needle or Compas at 


any place, the eleuaton of the Pole, and ſcituation 
of the Meridian vaknowne, 


en ron would obſerne the variation in 
0 Al . up place, you mutt begin in the fozenen 
; the ſooner the better, and themoze effectns 
Fey "Ig all may your obſeruations bee, dos thus: 
4 L ** Take pour Afrolobe, and obſerus du⸗ 
i the heightof tho Banne, fes your moze 
e it ſhall be beſt foz you to note the ſame , when it agree- 
eth tobe tuft vpon a degree, without any conſideration of 
minuts, 02 fractions, and at the inſtant of the ſame height, 
turne pour inſtrument ts the Dunne , ſo as the ſhadowe 
of the lines may fall iuſtly vppon the line of the ſouth and 
no2th in the fired lie. 
Then, when the Needle doth ſtand, looke directly oner 
the No2th point of the Needle, what degree and fraction, 
(ir there be any) doth anſwer vnto 5 ſame in the fired flie, 
that is to ſay , how many degrees it isfrom the Roꝛth ol 
the fired lie , which you ſhall note viligently , and may 
ſap, that ſo many degrees, xc. is the variation ofthe Suns 
ſhadowfrom the Nozth, as the Nozth point ofthe Fly is 
from the Nozth point ot the Needle , either Eaſtwards 
UWeftwards as vou ſhall finde the ſame. Thus may you 
oblerue diners times, vpon ſeutrall degrees of the > drag 
u. 
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Eleuation. And like as you do in the fozenone,ſs muff you 
alſo obſerue the Dunnes eleuation in the afternone vpon 
the ſame degre of height, and with the ſame fide of the A- 
tcolobe and Index turned towards the ſunne,as it was in 
the fozenane(fo2 auoiding oferrour that may be in the Jn- 
ftrument) noting at euery height, what you finde the Ua; 
riation. And when the Sunne cammeth to the Meridian, 
it ſhall be god that youeracly obſerue his Elenation vpon 
the ſame, fo2 knowing the true Latitude of the plate: All 
which you Gall ſet downe in fozme following. 


Example. | 
In Lime-hoxnſe , the fixteenth of Ofte- 
ber, Amo. 158 0, 


Forenoone, [ Aft ernoone. | 
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The elevation or the Sunne vpon the Meridian. 25. d. 
58 min. the declination 12. d. 30min, which I adde to the 
eleuation, becauſe the Sunne hath ſouth declination, and 
therof amounteth 38. d. 28 min. the eleuation of the equi- 
noctiall, the which I ſubſtract from o. d. the reſt is 5 1. d. 
32 min. the eleuation of the Pole Artike, 

Now are you to conſiver, that out of the greate Uarias 
tion ofa ſhadowe vppon any degree of the ſunneseleua- 
tion, is to be taken the leſſer of the ſame degrees eleuation, 
whether it de in the fozenoone oz afternoone (except the 
ſame variations be both one way from the Nozth ofthe 
Needle, which then are to be added) the halle of the remat 
ner, is the variation ofthe Needle, oꝛ Compaſſe, from the 
Pole oꝛ true Meridian. 

Jn the fozmer obſeruations, Ido finde the greateſt va- 
riation in the fozenoone,fo2 at 17.d.eleuation, the variatis 
is 52. d. 35 min. from Nozth to Neſt: And at the ſame ele⸗ 
uation in the afternone , J finde the variation to be but 
30. d. o. min. from No2th to Eaſt.Atake the leſſex out ofthe 
greater, e finde remaining 22.d. 35 min. the halfe thereot 
is 11. d. 17 min: one ſec. So muſt A ſap to the pole Articke, 
and true Meridian line that paſſeth to the pole, by our Ze- 
muth at London, to the Meſtwards of the Noꝛth that the 
Aer dle ſheweth. And therefoze the Needle o2 Compas Ua⸗ 
rieth from the true noꝛth, 11. d. 17. min.one ſec.to the caſt⸗ 
wardes : Allo at 25. d. eleuation in the fozenone, the va⸗ 
riation is 22. d. 20, min. from Nozth to well, at the eleua⸗ 
tion in theafternone , the variation is. o. d. 8. min. from 
Noꝛth to weſt. Now becauſe the variations are both one 
wap that is to the weſtwards) Jadde them together (and ſo 
ought pou to doe, as often as you finde the variations ſo to 
agree ) EI finde that they amount to 22. d. 28. min.the halſe 
thereof is 11. d. 1.4. min, which is the variation. 

The variations of the Needle oꝛ compas by the foꝛmer 
obſeruations, are ſet out towardes the right hande again 
euerꝑ degrees eleuation, and conferring thein altogether, 
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do finde the true variation of the Herdle oꝛ Compas at 
Limehouſe, to be about 11. d. one qu: 92 11. d. one thirde: 
which is a point of the Compaſſe iuſt 02 little moe. De 
that in a Compas whoſe wiers are ſet directly vader the 
flowze de Lute, the nozth, and by Weſt, and Houth and 
Ealt pointes dos ſhew the true Peridtan. 


CHAP.IIII, 


The eleuation of the Pole, and place of the Sunne, giuen, 
how vpon the Clobe, to find the variation of the Nee- 
dle by any one obſeruation, either in forenobne or af. 
ternoone. 


] A the fo2mer declaration, the onely way to trie the va⸗ 
riation, is by comparing of the ſeuerall co2reſpondent 

obſeruations of the Sunnes elevation in theifozenone, 
with thoſe of the afternone, ſo that if the Dunne ſhould 
be obſcured, oꝛ by any other occaſion like obſeruation can- 
not be made in the afternone, then the fozmer rule giueth 
not the deſired purpoſc. Thereſoze 3 thought god to ſhew, 
how by any one obſeruation in the foze a2 afternone, the 
eleuation of the Pole and plate, ofthe Sunne giuen, you 
may knowe the true £peridian and the variation of the 
nedle from the ſame in any place, which thing may be 
done and aptly demonſtrated vpon the Globe, but mo 
exactly calculated by the Table of ſines. 

To finde out the variation vpon the Globe, you muſt 
firft ſet your Globe to ſtand duely accoꝛding to the eleua⸗ 
tion of the Pole at the place pꝛopoſed. Then ſ&kein the 
Ephemerides, fo the true plate of the Oun that dap, and 
note it with ſome (mal pꝛick in the Ecliptick of the globe: 
And placing the Quadzant of altitude 02 moueable verti- 
call, at the verticall point a Zenith, take the 2 
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of the @unne,obſerued by the Aſtrolobe oz other Jnffrn- 
ment at the time pꝛopoſed, and note it inſtly vppon the 
ſame Quadꝛant of altitude. Then turne your Globe and 
Quadꝛant towards that part of the Yozizion that the ſun 
was in at the time of the obſeruation, till the pzickeyou 
made fo2 the plate ot the ſunne in the Eclipticke, concurre 
and agræ iuuly with the eleuation marked in the ſaide 
Quadꝛant of altitude: ſo ſhall you ſ the Nuadzant ſhew 
vou vppon the Yozizon , the Azimuth and diffance of ths 
ſunne from the true Meridian ot that place , which you 
ſhall compare with the variation obſerued vppon the In⸗ 
ſtrument at that inſtante ot the ſunnes oleuation. And 
if they agree and concurre iuft,then ſhall you bein the true 
- andcommon Meridian, which ſheweth the Pole ol the 
wo2ld,and Pole of the Magnes oz Loadſtone. But if they 
differ, you ſhall ſubſtract the leſſer from the greater, the re- 
mainer ſheweth the Wariation, And ifthe variation vpon 
the Jnftrument be greater then the true diſtance of the As 
zimuth from the Meridian found vpon the globe, the ſame 
ſarplus is to be accounted fo2 variation; vpon the contra- 
ry lide of the Meridian: ifit be leſſe, it is to be accounted 
von the ſame ſide of the Peridian that the variation is ta- 
ken, whether it be in the fozenoneo2 afternane. This 
pꝛetept needeth no further demonſtration,then the inſtru⸗ 
ment it ſelfe,the Globe J meane. 

But fozerample of the wozke, I take the firft obſer⸗ 
uation , in the fozmer Chapter ſpecified, made at Lime- 
houſe, the ſixtenthof October. 1580. in thefozenone, 
which is 1 7.5. eleuation w variation, 52.9.3 Fo min. from 
Nozth to UWeft. | 
Firſt J ſet my Globe at 5 1. d.32.min- foz the elenation of 
the Pole. Secondly, I take the place of the un 2.d.5 5.of 
ſcorpio, Enoke it vp the Eclipticke. Tyirdly,3 note vpon 
theQuad2ant of altitude, the eleuation of the unne. 17. d. 
This done, I mmue the quadzant of altitude towards the 
aſt of the Bozizon, and turne the Globe till the pꝛicke in 

the 
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the Eclipticke fo2 the plate of the Sunne, do agre iuſtlie, 
with the eleuation noted vpon the quadꝛant of altitude, 
find the true az imuth ſhewed by the ſame quadzant vppon 
the Pozizon to bee nereſt, about 41+ 1. third from the 
Meridian; and conferring the ſame. with the variation 
found pppon the Anſtrument. 52. db. 33. min. J finde the 
difference 11 d. 15. min., and —— the obferaatian 10 
noted to be in the foznone from the Nozth to the Meſt, 
dy South to the Eaſt, and the variation vpon the Inſtru⸗ 
ment gester then the azimuth found on the Globe. J 
accounthhe. r Nazth to z he aft ,o2 from the 
ſouth to (he Welt. Do I conclude the variation at Lime- 
houſe to-beabout 11. 1, quarterne, from Nd2th to Ealt,oz 
Houth to Wed. | 


wilt i913; . 21442 800 
CHA p. 8 


How to find the Variation by ere calculation 
vppon any one obſetuation in the forenoone or af- 
ternoone, the latitude of the" N declination 

: cho? Sunne being Alen. hey ny, 


; Ve ſumime -of the wayke i to. finde tht 
y 6} arche of the Yo2izon betwene the meri- 

1 dian and the azimuth of the lunne at the 
time of the obſeruation, which beingcoms 
Need 2 jp pared with the variation found int Ins 

-,*. canon , the differente is the Uariatfon 
of MY Nevle. Foz attaining of the ſame K Firlt it is 
neteſſatie to haue the arche of the Cquinoqtiall betwene 
the ſunne at the time of the obſeruation, and the meridian, 
which arche is thus fqund. , 

Multiplie the fine, of the Sunnes Meridian alfituds 
fo2 the day pꝛopoſed by the whale fine , the pzoduc diuide 
by the ſing of. oe eleaation ofthe Equinggtall (oz th 

mplement of t {ana a quotferit is the verſed 


fas ou of the @emidjugncl rrhe, which onen 
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note fo2 the firſt number. 

Chen againe multiply the fine of the @funnes Eleua- 
tion at the time ofthe Dbſeruation , by the whole ine, and 
the P2oducee, deuide by the ſine of the eleuationofthe Cs 
quinoctiall, the Quotient ſabſtract from the number ou 
firlt noted, the reſt is the verſed ſine of the Arch, of the di⸗ 
ſtante betweene the Sunne and the Merdian in the Paras 
tell that it is in fo2 the time pzopsſed, in ſuch parts as the 
Semiiameter of the Eqainoctiall is the whole ſine: but 
it is neceſſary befoze you applieit any further, to redute it 
into ſuch partes as the Semidiameter of the paralell is the 
Whole (ine, which you may doe thus : Pultiplie this ree 
mainer by the whole ſine, the pzoduc deuide by the ſineof 
the complement of the declination (which is the Demidi⸗ 
ameter ofthe paralell) the Quotient is the verſed fine, in 
his p29poztionall partes. h 

This verſed Sine thus redaced and ſubtracted from the 
whole ſine, leaueth the ſecond right ſine , which pou ſhall 
ſcekeinthe Tables of d ines, and thereby finding his Arch, 
vou ſhall ſubtract the ſame frem the Nuadzant,oz 90. d. the 
remainer is the arch of the fozeſaid paralell ot the Dunne, 
Which is anſwerable oz cozreſpondent in degres and mi- 
nutes, to the arch of the Equinoaiall, that you ſake. The 
reaſonof the pꝛetept is this. f 

As the right ſine of the eleuation of the Equinoctiall, is 
in proportion to the tight ſine of the Meridian altitude of 
the Sunne ox any Starre: ſo is the whole ſine, to the verſed 
ſine of the ſemidiurnall arch. And againe, as the right ſine 
of the Meridian altitude, is to the right fine of the Eleua- 
tion of the ſunne or ſtarre, at the time of the obſeruation, 
ſo is the yerſed fine of the ſemidiurnall arch of the ſame, 
te the exceſſe or difference berweene the ſame verſed fine 
and the verſed fine of the diſtance from the Meridian. 

_ Fozthebetter vnderſtanding of the pꝛemiſes, x haue 
ſef dotone this Figure following, and with the Meade te 
canſiver of the lame, with the · Pro. ofthe 6, of Eurlide. 

| Let 


4 AMT. be the right Meridian Circle. BDQ. the c6- 
mon ſection of the Meridian, and Equinoctiall theyr 
Plaine, which is alſo the Diameter of both Circles. 
AET. the plaine of the Horizon, LH P. the paralell of the 
Sun, which is deſcribed vpon the Center F. at the diflance 
EL. x hich is the fine of the complemẽt of the declination. 
AB. the arch of the eleuation of the EquinoQiall BO. the 
firſt right Gene therof. AL. the arch of the Meridian alti- 
tude. LX. the fine thereof, AN, the arch of the _— 
F - CD 2 — cleua- 
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Eleuarion , at the time of the obſeruation, NC, the fine 
thereof, BP-the whole ſme, in reſpect of the former 
Arche 1 and ſignes, LR. the Semidiurnall Arch of the Pa. 
ralell. RS. The firftright ſine thereof, SL, the verſed fine 
of the ſame; L. 1. the Arch of the Strides diſtance from the 
Meridian, IK, he firſt right ſine there f, IG. the ſecond 
right fine which is equall to KF. KL. the verſed fine NE. 
which is equall to K S. the difference of the tw oo verſed 
fines, LS. and LK, LF. the whole fine, in reſpect of the 
Arches and fines of the Paralell. 

Now as BO. is toLX. ſo is BD. to 18. And as LX. to 
NC. ſo is LS. to NE. Or elſe thus, As BO. to NC. ſo is 
BD. to NE. 

Example. 


The 16. of October. 1580. in Limehouſe. 


The Elevation of the pole Articke, 51. d. 32. min. The 
declination of the Sunne, 12.d.30.min: The Eleuation of 
the Sunne, obſerued in the fore-noone. 17.4.0,min, The 
Variation of the ſhadowe vpon the inſtrument, 5 3. d. 35. 
min:from North to weſt, 

38. 28. min. 90. o. min. 27.58. min. 
_—_— BD. X LS, 
If 62205. give 100000. — thea43784. giueth 70386, 

38. 28. min. — 17. o. min. 
„%. 5 5D. 1: MOT); 4 1 NP. 
Againe, if 2205, giue 198009. 2937, ſhall bus eck. 
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_giuezh IK. 2395 2. the Vetſed fine of the Arch: II. is is ba 
due 


of the Compaſſe 


due portes, the ſame ſubtracted from L. F. 100006, the 
whole ſine, leaueth KF. or 1G 7604 , the ſecond right 
five of the ſame Arch, which is the right ſine ofth: Arch, 
IH. which Arch you ſhall fine in the Table of fines to be 
49. d.: o. min, 24. ſec, The complement whereof to the 
Quadrant is 40. d. 29. mi,;6,. ſec, the Arch IL, ofthe pa- 
ralell between the Sun & the Meridian,whoſe correſt on- 
der Arch in the Equinoctiall, is the Arch that was ſought, 

Now hauing this arch of the Equinoctiall, peu mud 
wozke as fclloweth, 

Wultiplie the ſine thereof, by the ſigne of the comp's- 
ment of th: Declination, and deuide the Pzodu by the 
whole ſine: t de Quotient is the ſine of an Aich, contained 
betwene the Dunne and the Meridian, making right au⸗ 
gles with the zeridian, This cine multiplie by the whole 
fine; the P2oduct deuide by the fire of the complement of 
the Sunne3 cleuaticn,at the time of the obſeruation: the 
Quotient ſhalbe the ſiue of the arch of the Boꝛ zon, contai⸗ 
ned betwern the Azimuth ofthe Sunne and the Meridian, 
which is the Arch that was pꝛopoſed to be ſound. 


2 DHND. bee the Meridian, DAK. the Horizon, 
EN. the Equinoctiall. vi. the place of the Sun in the 

he auen, at the time of the obſetuation. LMO. the Pa- 
ralell. HB. the Azimuth, or verticall Circle poſſing by 
the Sunne. AMG, a great Circle imagined to paſſe by the 
Sunne,and to croſſe the Meridian at right angles. MP. a 
great circle paſſing by the Poles of the world. & place of 
the Sunne,at the time of the Obſcruation,comonly called 
the circle of hours, or circle of declination, CA. the ſ urh 
declination of the Sunne. MP. the complem 1.c thereofto 
the Quadrant, MG. the Arch between the Sunne and the 
Meridian of the former imogined circle, AMC MO. ihe 
Arch of the Sunnes paralell. EC, the correſpondent Arch 
of the EquinoQiall,which are giuen inthe former worke, 


MB.the elcuation of the ſunne, at the time of the obſcrua» , 
*'S tion. 
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tion. MH. the Complement thereof, BD. the Arche 
of the Horizon , intercepted betweene the Azimuth, 
and the Meridian, Which is the thing required to bee 
found. 

Ja this Figure the Reader is to conũ der the manner of 
the Ip hericall tcianglea, ind to compare the (ines of they; 
ſides, acco2ding to the d2:tciae of Copernicus, in the 14. 
Chapter ot his fit By te. and of Regiomontanus, his 25. 
and 27. Bꝛepoſitions, of his 4. Boke of triangles. 

As PC.. is to CE. ſo is PM. to MG. but three of them 


are 
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are pinen, therefore the fourth ſhall be knowne, 
And as HM. is to MG, ſo is HB, to BD. the Arch that - 
is ſought, which by three firſt giuen is like wiſe giuen. 


The ſecond part of the Example. 


9o. o. m. 40. 29. m: 36. ſec; 77. 30. m: 
PC. EC. PM. MG. 
If 100000.giue 64935. then 976ag. giueth 63 395. 
37. 0. m: 9o. o. m: 41.3 1. m. 22. ſec: 


HM. MG. HB. ; 
Againe, if 95630. giue $£3395.,—100000, giueth 66291, 


Whoſe ArchBD.41.d. 3 1. m: 22. m: is the Hori. 
zontall diſtance of the Azimuth of the Sunne, from the 
Meridian, the thing that was ſought, 

Now comparing the ſame with the Unriation found 
bpon the Jnſ{krument,at the inſtant of 17, D. Eleuation, 
which is 52.d. 35. min: J finde it to be leſſe, and theres 
loꝛe ſubſtrad it, and ſo haue the difference, 11. d. 3. min: 
38. ſec: And becauſe the Dbſeruation was in the fozes 
none, the Aaxialion vpon the Inſtrument, greater then 
the Arch of the Hozizon, betweene the Sunnes Azimuth, 
and the Meridian: therefoze J conclude, that the Uaria- 
tion is 11. d. 3. m: S. ſec: from South to welk,oz nozth 
to Eaſt, which is the thing pꝛomiſed to be ſhewed. 

But comparing the ſam? arch of the Hoꝛizon, 41. d. 3 l. 
m: 22. ſec: with the U itiation found at the cozreſponient 
Eleuation in the afternone: which is 30. o. m: J ſubtracte 
the leſſer from the greater, and finde the exceſſe, 11. d. 1. m: 
22. m: Which ſhould be the d itiation. And becauſe the 
variation ſound vpon the Inſtrument, is leſſe then the arch 
ok the azimuth vpon the Hozizon, | account the Uartation 
on the ſame five of the Meridian, which is, rom South to 
Welt, oz noꝛth to Caſt, 

This varietic betwæne the Obſeruation made in the 
E 2 loze⸗ 
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fozencone, and that in the afternone, p2occedeth epther of 
theimperfection of the infrument, 02 negligence of the ob- 
ſerucr. Foz in the Rale there tan be no erro2,being grouns 
d:d vppon Geometcicall demonſtration , then which, no⸗ 
thing can be moꝛe tectaine. 

Dye fo2:ner p2ecepts and eramp'es doe ſerue when ths 
Dunne doth decline from the Equinoctiall , epther noꝛth⸗ 
wards,02 ſouthwards. But ik the Sunne be in the Equi⸗ 
noctiall, then the manmer of the wazkiag is mozeeaſie and 
bziefe, #c2irpoumutitipi the neo! the Sunnes eleua⸗ 
tion, at te time of the obſeractio., op the whale ſine, and 
deuidi the ꝛodu t hy the ſine oi theeleuation of the Equi⸗ 
noctiall,w icy is che Meridꝛã altitude; the Quotikt giueth 
the ſecond rig it ine of the diſtance of the Sunne from the 
Meridian, witch is the ürſt right ſine of the complement 
ol the ſa ne Arch: and entring che Table of ſines with it, 
p91 ſhall finde his Arch: which ik pou ſubttad from the 
Quad it, oz 90. 2. lea'12th the arch of the diitanceof the 
Sunne fco.n the Beridian, And hauingthe ſame, wozke 
thus. Jfthe fin2of the complement of the eleuation of ths 
Sunne, at the time of the obſeruation, giue the fine of the 
fozeſaide Arch of diſtance; Mhat ſhall the whole ſine giue: 
Pultiplie and deuide, the Quotient ſha!l be the ſine of the 
arch of the Hoꝛizon, contayned betwene the Azimuth of 
the Sunne and the meridian, {hich arch being compared 
with the N ꝛriation of the qntcument, in manner as be⸗ 
foze is ſh2wed, giueth the Uartation required. 

But the Duane being in the Equinod{all, if the place 
where the Dbſcruatton is made , bee likewiF vnder the 
ſame circle, then is the Unrtation moſt eaſily obſerued: fo 
th at the e quinottiall is the azimuth of Eaſt and Weſt ; 
CTherefoꝛe turning your Inſtrument onely to receiue the 
ſhavowe of the Dunne, and looking then to the nozth 
poiat of the Nxdle , if you finde the ſame to anſwece to the 
Nuadzint, 02 90, D. you ſhall be in the Meridian of the 
Magnes, which paTeth be the Poles of the wozlo, but ifit 

doe 


of the Compaſſe 


doe differ from 90. d. the ſame difference is the Uariation 
of the needle. 

But adinitting the Dbſerucr fo be vnder the Cquino- 
ctialt, and the Sunne to haue Declination: then the pꝛo⸗ 
po2t:on ofthe ſine of the complement ofthe Eleuation, at 
the time ofthe bſeruation, vnto the ſine of the Declina⸗ 
tion ſhall be ſuch, as the whole ſine is to the ſine of the arch 
of the Hoꝛizon, intluded between the Azimuth of Eau and 
Weft, which is the Cquinogtall it lelſe, and the azimath 
of the Sunne fo2 the time ot the Obſeruation, the comple⸗ 
ment whercof giueth the true Meridian: which comple- 
ment vou may compare with the Uartation ſhewed vppon 
the ynftrument, the Difference is the Uartation, 

Diuers other caſes night be p2opoſed, and rules giuen 
fo2 them, which fog b2cuitie ⁊ omit, 

But one thing 3 thought god to edmoniſh pon by the 
way, that whereas à haue ſhewed in the firſt parte of this 
Pꝛopoſition, the manner to finde the two Uerſed Sines: 
the one of the Semidiurnall Arch, the ot her of the arch or 
thediſtanace ofthe Sunne from the Meridian. By the 
fict,the Semidlurn all arch being found, and reduced into 
h2ures and minutes of time, is ſhewed the inſt halfequans 
titie of the Dap. And by the Arch ok the other likewiſe 
reduc2d, the houre of the Dip, 02 the time contayned be⸗ 
twene the noneſtede, and the inſtant of the Dbſeruation: 
as in the ſame example, 

The Uerſed ae of the Semidiurnall arch, LS. is giuen 
50: 85. in ſuch parts as the ſenudiameter of the Equino⸗ 
ctiall BD. is 1 00000. there oꝛe q redarce the ſame into ſuch 
parts as the ſemidi2metec of the paralell, LF. is 100000, 
and finde it to bee 72095 : Thich ſubtracted from the 
whole ſine, LF. : 00000, there refteth, SF. 27905. which 
is the ſecond right ſine of the ſemidiuruall Arc) LR. and 
the cight fine of RH. 16. d: 1 2. min: which is the con ple⸗ 
ment of the Demidiurnal Arch. LR. whcrefoze ſabtracing 
it from the Quadzant, LH. o. d: refteth ; 3.d: 48. mi: 

E 3 ths 


Fe 
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the Semidinrnall arch LR the ſame reduced into partes of 


time, alowing 15. d.foʒ a houre 15. m.ſoʒ a minute, and 15. 
ſec, fo2 a ſecond of time, and ſoꝛ euery degret 4. minutes of 
time, ſoꝛ every minute 4.ſec.+ fozeuery ſecond 4.thirds.zc, 
I finds the time of that arch from the time aſcendent, to 
the Meridian, which is halle the dap, to be 4.houres 55. m. 
12. ſec. and cõſequentiꝑ the whole dap, being the 16. ot Oc⸗ 
tober aboue witten, to be g. houres 50. m. 24. ſec. long. 

This example may ſerue fo2 a generail pꝛecedent, whiles 
the cquinoctall is betwene the ſunne and the eleuated 
Pole, but if the ſunne be betwene the eleuated Pole, 
and the Equinoctiall, then will the verſed ſine fall out to 
bee greater then the whole ſine, and the ſemidiurnall 
arch to excede a Quadzant, Wherefoze hautng reduced 
the ſame into his p20po2tionall parts, as beloꝛe is ſhewed 
ſubtract from it the whole ſine, the ſurplus is the fine of 
the crceſſe of the Semidurnail arch aboue a Quadzant, 
which being added to the Quadzant, giueth the ſemidiurs 
nall arhe. 

By the other verſed ſine of the diſfance of the ſunne 
from the Meridian, which is LK. 2395 2. in ſuch partes as 
the whole ſine oꝛ Semidiameter LF is 1 00000. ſubftracs 
ted from the whole ſine, is giuen KF. 76048. the ſecond 
right fine of the ſame arch of diſtance, and the firſt right 
fine of 49.d. 30. m. 24. ſec. which is the complement ofthe 
arch ofthe Sunnes diſtance from the eridian:therefoze 
ſnbtracting the ſame from 90.d.reftteh 40. d. 29. m.36.ſec, 
the arch ofthe diſtance betwene the ſunne and the Meri⸗ 
dian, which being reduced into partes of time as befoze,gt- 
ueth 2.houres 41. m.5 2. ſec. and the ſame (becauſe it is in 
the fozenone) deducted from 12. houres the nonefted, re⸗ 
ſeth 9.houres 18, m. 2.ſec. the iuſt inſtant ofthe time of 
the day. 

But if this verſed ſine be found to be greater then the 
whole fine (as it may when we ſunne is beiwene the 
Equinoctiall and the cleuated Pole, and befoze the houre 
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oz fixe in the mozning, and after the houre ol fixe in the e⸗ 
uening) then doth the arch of diſtance conſequently ex⸗ 
cede a Nuadzant, the ſine of thigerceſſe is the ſurplus of 
the verſed fine aboue the whole ſine. YWhoſe arch added to 
the Quadꝛant, giueth the arch of the ſunnes diſtance from 
the Meridian, and reducing the ſame inte partes of time, 
is giuen the inſtant of time of the obſeruation. 

As by this meanes (the eleuation ofthe ſunne beeing 
p2eciſely obſerued and latitude knowne) the inſtant of 
time ofthe dap is ztuen mozeerac!y, then by any Clocke, 
Diall, oz other Inſtrument. So if there might be had a 
poztable Clocke that would continue true the ſpace of4o, 
0 vo. houres together (if longer time the better) then 
might the difference of longitude of any two places of 
knowne Latitudes, Which conueniently may bee tra⸗ 
nailed within that time, be alſo mofferacly giuen. And 
in this ſoꝛt travelling and obſerning from plate to place, 
_ the Longitudes of any Tountrey be perfectly de⸗ 
cribed. 


CH Ap. VI. 


Another way moſt generall, how to finde the Variation 
by one obſeruation, either in the forenoone or after. 
noone, the cleuation of the Pole, and declination of 
the ſunne being giuen, 


Oz the accompliſhing ot this pzopoſition, you 
are to imagine a ſphericall Triangle vpon 
the ſuperficies of the Globe, whoſe ſides muſt 
be. Firft, the poꝛtion oꝛ arch of the Peridian 
betwerne your Zenith and the Pole, which is 
the complement of the latitude. The ſecond, the arch ofthe 
verticale circle contained betweene your Zenith and the 
ſanne, which is the complement of the ſunnes Eleuation 
at the time ot the obſeruation, The 
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The third ſie is an arche of the circle of detlination, com⸗ 
pꝛehended betwene the ſunne and the eleuated Pole, this 
arch is found by adding, oꝛ ſubtracting the declination of 
the ſunne, tw oz from, the Nuadzant 02 0.3.which muſt 
be done with this conſideration, that if you be on the ſame 
ſide of the Equinoctiall that the ſunne is, you are to ſub⸗ 
tract the declination from the Quadꝛant. Jf on the other 
ſide, to ad it to the ſame, (2 haue pan the the ſides of the 
ſphericall triangle giuen. Then t he ſubſtance of the wozks 
tonſiſteth in finding the quantitie of the angle of the ſame 
triangle at the Zenith, fo2 thecomplement thereof to the 
Seintcircle oz two right Angles, is the Bo213ontall di⸗ 
ſtance of the Sunnes Azimuth, from the ecidian, which 
being compared with the variation of the Suns ſhadows 
vpon the 3nſtrument,giueth the thing required. 
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Et FACE. be the Meridian, wherein A. the Zenith. C 

the Pole. AD. the virticall circle of Azimuth of the 
Sunne paſſing by B. the place of the Sunne at the time of 
the obſeruation. BD. the eleuat on of the Sunne. BA. 
The complement of the eleuation AC. the complemẽt of 
che latitude, BC. the arke of the circle of R 
— 
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the chord ofthe ſame arch. I GE. the plaine of the Herk- 


ron. 

Now from the three angles of the triangle ABC. let fall 
2. perpendicular lines to the plaine of the Horizon. AG 
CH. and BK. and by the 6. of the 11. of Euclide, theſe three 
lines ſhall be paralels. 

Then let fall a perpendicular line from C. vpon AG, in 
the point L. from B. another perpendicular vpon the ſame 
line AG, at the point M. and from the ſame point M. e- 
rect a perpendicular line to N,which ſhalbe parale land e- 
equal to LC. Then ioyne B. and N. together. So haue you a 
right lined triangle. BMN, whoſe angle at M. is equal! to 
the angle A. of the ſphericall triangle ABC. By the 4. defi- 
niti6 of the 11. Puclide, for the like reaſon is of obtuſe an- 
gles as of a cute or ſharpe. And the ſides thereof BM and 
MN, are giuen BM. the ſigne of B A. and MN. equall to 
LC. the figne of CA. And the third fide BN, is found by 
ſubtracting the ſquare of NC. frõ the ſquare of the chord 
BC. as in the 47. of the firſt of Euclide. 

And in the right lined triangles, the three ſides beeing 

iuen, the angles are alſo giuen, by the 44.45. & c. of the 
al of Regiowontanus, and by the 7. propokition of the 
I 3.chapter of Copernicus his firſt booke, 


For example, I take the former obſeruation of 
the 10, of October. 15 80. and worke 
25 follo wech. 


The eleuation of the Pole CE. 5 i. d.: 2 the fine thereof 
CH.78 297. The eleuation of the ſunne BD. 17. d. o. m. the 
fine thereof BK. 29237. The Arch BC. 102. d. 0 min. 
the chord thereof BC. 1 5970. The complement of the 
eleuation of the ſunne BA. 72. A. . m. the fine thereof BM 
95620. the com pl ment of the Latitude AC, 3. d. 28. m. 


the ſine thereof L C. 6 2205 equall to MN, 
Now 
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Now out of CH, 78 237. subtract NH, equal! to BK, 
29237. Reſt, NC. 59060. 
Then out of che chord BC, ſquared 443 28512576, 


Take the ſquare ofNC 240688 3600, 
Reſt the ſquare of BN. 21921628976. 
The Roote thereof is 148059. the ſide BN, 
CBN. 148059 
So are the three ſides of the triangle giuen MN. 62 205. 
BM. 95630. 


* 
8 
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Now I finde the angle Ml. ſubtract from the ſquare of 
BM. the bigger ſide, which is 9145096900. the ſquare of 
MN. the leſſer ſide, which is 386946 2025. Reſt, 27 563- 
4875. which deuided by the baſe, BN. 148059. giueth 

5631. the halfe thereof, 56214. in IN. the leſſer caſe or 
— part ofthe baſe deuided by the perpendicular line 
Ml. falling vpon the ſame, from the obtuſe angle M. which 
ſubtracted from the whole baſe BN. 14809. leaueth IB. 
91845. the greater caſe, or longer part thereof. 

Now it is manifeſt, that theſe two caſes or parts of the 
baſe, BI. and IN. are the fines of the two ſparpe Angles, 
IMB. and NMI. made of the obtuſe angle, M. by the per- 
pendicular falling from the ſame Angle to the baſe, and 
the archs of them ioyned together, are the quantity of the 
obtuſe angle, NMB. 

Therefore to reduce them to the numbers of the ſines, 
firſt for the greater caſe BI, making BM. the whole fine, 


ſay. 
4 BM, 
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BM. BM. BI, BI. 
If 95630. giue 100000,—then ſhall 91845. giue 96042. 


The Arch therofis 73. d: 49. m: 38. ſec: Againe for the 
leſler caſe, making MN. the whole fine, ſay, 
MN. MN. IN. IN. 
If 62205. giue 100000, —-then 36214 giueth 90376, 


Whoſe Arch is 64. d: 38. m: 45. ſec: And adding theſe 
two archs togither,they giue 38.d:28.m.2 3. ſec:the arch 
or quãtity of the obtuſe angle, NMB. equall to the ſphe- 
ri call angle, BAC. and deducting it from the ſemicircle, 
180. d: thete reſteth 41. d: 31. m: 39, ſec: the angle, FAD, 
the Horizontall diſtance of the Sunnes Azimuth from the 
Meridian, and ſubtracting that fr6 5 2. d: 3 5. the variation 
found vpon the inſtrument, frõ North to Weſt in the fore- 
noone, reſteth, 11. d:3. m: 23. ſec: the variation of the Nee- 
dle from the Meridian: the thing that was propoſed to be 
found. And comparing the ſame with the afternoones ob- 
ſeruation, you ſhall finde it 11. d: 3 1. m: 37. ſec: the cauſe 
of this difference, I haue declared in the former Chapter. 

Ik the Reader be delighted with variety of Demonſtra⸗ 
tion of this matter, let him peruſe the 34. Pꝛopoſition of 
the 4. of Regiomontanus, andthe 3. pꝛopoſition of the 14. 
chapter ofthe firſt boke of Copernicus, 

But whereas pou ſce this Calculation to differ from 
the fozmer in ſome odde ſeconds: The reaſon thereofis not 
as it might be taken the different nature of the Rules, but 
in the wozking thereof, omitting the Fractions in the di⸗ 
uiGons,andneglecing the pꝛopoꝛtional parts ofthe ſignes 
and atchs, 

In theſe examples J haue vſed the abꝛidged Cable of 
100000. the whole ſine, which though it giue ſome caſe in 
the woꝛking, yet it is not ſoeract,as that of 10000000, of 
Eraſmus Reinholdus, Unts the which, with his Canon 


fœcundus, anſwerahle to the ſame, if the third * 
Jo” 
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Hypothenuſacs were anncred, wee ſhould haue anentire 
Cable foꝛ the dogriae of Triangles, that might wozthilyp 
bee called, The Table of Tables. Which thing, though 
Geo! gius Ioachimus Rheticus haue well beguͤnne, ans 
framed it oꝛdetly, from ten Minutes to ten: pet is it left 
very rawly,to2 ſuch as deſite the cxacte truth of things, J 
haue thercioze fo: mine owneeaſe and be, Calculated the 
complement of this Table, and almoſte ended it, to2 the 
whole Quadꝛant. from minute to minute: which if in the 
meane time beſoze I haue aniſhed , 3 ſha'l not finde it ex⸗ 
tant by anp other, 3 will publith it fo the commoditie of 
all ſuch as ſhall haue occaſion to vie the lame fo; nauigati⸗ 
on aud Coſmographie. 


To finde the Eleuation of the Pole, Scituation of the 
Meridian, and Variation of the Needle, at any 
place by the Sunne, ypon two Obſcruations, ey- 
ther in forenoone, or afternoone. 


CHAP. VII. 


X, Yereas in the thꝛæ laſt Chapters, the 
7 groundsof the Calculations tonſiſt in 
I | tbe Eleuation of the Pole to be giuen, 
which thing to knowe is no leſſe viffi⸗ 
DX cult , then the chiefe matter that is by 
7X | themrequpzed; fog the comn on p2e- 

tepts, which as pet hauechiefly bin gts 
uen fo2 the finding therof,Tcpend oni 
vpon the Dbſernation of the eridian altitude of the Sun 
oꝛ ſtarres, oꝛ elſe vpon tertaine falſe and groſſe rules ot the 
Guards and Pole ſtarres. There oe J haue thcught cad 
that as J haue ſhewed the way to knowe tte Aniatton, 
bpon any one Dbſeruatton, epther in feze-none, 02 after- 
none, the latitude of the place pꝛeſupt oſed. So likewiſe 
von two Obſeruations by the Sunne, eit her in fozer one 


2} aſternwne ; to ſet dolone the way and mannet Lowe to 
fiiide 
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iinde the Clenation of the Pole, ſcituation of the eri ⸗ 
— and the Uartatton of ths needle in any place by ths 
obe. 

But this you mnft alwapes regard, that pour two 
Db'ecuations map haue conuenient diſtance of time be- 
tweis then, the greater the better: ſo as the higher Ele⸗ 
uation be no? taken nere the Meridian: The lower Cle⸗ 
nation, the nearer it is taken to the Azimuth of Caſt oz 
TAcct, oꝛ to the Hon zon, the better: with which eleuati⸗ 
on, yeu are to note the differente of the ſunnes Azimuths, 
02 TJ rid(tons, found by the ſhadow vpon the Inſtrument 
exaaly: Foz without that, the Cleuations cnely are in 
vaine. 

Ficſt, it is requiſite that pour Globe be ſo fitted, that the 
Meriolan circle and the Hoꝛizon dee crofle eache other at 
tight angles, and deuide themſelnes cqually into Semi⸗ 
circles. And alſo that the Quadꝛant of altitude(oꝛ mœue⸗ 
able T1-rticall)be placed duely vpon the eridian circle, at 
the Zenith: ſo as being touched circularly, it may touch 
the Hoꝛizon cqually in euery part. Theie things being 
duelp conũdeted, there needeth not any further regard to be 
had fo2 placing ofthe Globe, onely this vou may reſpect in 
ſetting the Pole at aduftures aboue the Yo2130n,betwene 
it and the Zenith, that the Peridian Circle may cut the 
Hoꝛizon in iuſt degtes, ſo may your Nuadzant of altitude 
be placed in your Zenit h, iuſtly vpon a degree alſo, 

Then mult you faſten your Globe to the Yo2izon, 
ſo as it may romaine immoueable:; but in faſtening the 
ſame, vou mult regarde that you fo2ce it not fromm one ſide 
ofthe Hoꝛizon to another, but that it reſt equidiſtant in 
the ſame: and hauing your Globe thus diſpoſed, it is rea⸗ 
dy ſoꝛ you to apple your DVvſeruations vpon, which you 
ſhall thus doe, IL 

Firſt, take pcur higheſt clenation,and note it vpon your 
Quad:ant of altitude, and place the ende of the ſaid Qua⸗ 


dꝛant vpon the Yozizon,at 10.15. o 20. d. tom the ꝙ eri⸗ 
dian 
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dian circle(but the net rer you ſet the ſome to the Meridian, 
the moze conneniently, without inipeachwent, will pour 
triall be made.) Then giue a pꝛicke vpon the Globe, in 
the azimuth, that the Quadꝛant ſheweth at the degra of 
the eleuation, noted vpon the Quadzant : then again note 
the leſſer Eleuation vppon the Quadꝛant of altitude, and 
remoue the ſame vpon the oꝛizon, ( ftom that place where 
it was firſt fixed, towardes the azimuth of Caſt o2 Weſt, 
(which ſhalbe neereſt the ſame)ſo many degrees as you find 
the differente ofazimuths, betwane the two Cleuations, 
by the ſhade wol the Sunne, vpon the znſtrument of Ua⸗ 
riation, and ſtaping your Quadꝛant of altitude, vpon that 
point of the Hoꝛiʒon: note alſo your leſſer eleuation in the 
ſame azimuth vpon your Globe. This done, you mutt 
haue a paire of Calliper Compaſſes, ſuch as map conut ni- 
entlpreach to 113. d. one ſec; of the Cquinodtiall ot pcur 
Globe, (which is a Quadꝛant, and the greateſt declination 
of the ſunne:) Then you muſt conſider which ofthe Poles 
of the woꝛld is eleuated aboue your Hoꝛizon, and whether 
your declination be towards,ozfiem that Pole, that is to 
ſay, whether the Sine be bel werne the eleueted Pole, and 
the Equinocttall, oz the cquinoctiall betwen the ſvuyrc and 
the Pole. It the ſunne be betwane the Pole andtle Equi⸗ 
nectiall, then are pou to detract the declination from 90. d. 
If the Equinoctiall be between the Sun andthe Pele,you 
muſt adde the declination, to 90. d. And take the ſame re⸗ 
maining 02 colleded number of degras, c. with your coms 
paſſes vpou the Equinoctiall. And (ct the one end of yeur 
tompas at the pꝛicke made vpon pour Globe,fo2 the highs 
eſt Obſeruation, and with the other end deſcribe an arch oz 
pace of a circle, vppon the ſame ſide of the Peridiau, that 
your pꝛick is on, from the Meridian to the Yo2iz2v, Then 
againe with pour tompas vnaltered, ſett ing the one ſot in 
the p2ick,fo2 the loweſt obſeruation, deſcrile an other pece 
of a like circle, crofling the loꝛmer: The point of the inter⸗ 


ſection, oz crolling ef theſe 2.citcles, is the eltuated Pole, 
L 


CFG.che greater eleuatiõ, marked vpõ the globe, at GFD 
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to the which if vou remoue the Nuadzant of altitude, pon 
ſhall fi ade what the eleuation thereof is. And the poynt 
that the ſame Nuad2ant ſheweth vppon the Yo2izon, is 
the Jnterſectio of the Meridian andthe Yo2tzon : The 
Yo21izantall diſtance betwæne this interſection,and the a⸗ 
3:muth ofthe leſſer Dvſeruation, ſubtracted from the Se⸗ 
micircle, 02 180. d. leaueth the Hoꝛizontall diſtance of the 
ſame azimath from the true Peridian. Ss haue pou the 
cleuation of the Pole, and ſcituation of the Meridian. 

Now i? vou compare the Hozizontall diſtance of the 
Azimuth of the Dunne, from the Meridian, at the time of 
the Dbſerua;t9a1 , with the Uariation by the @nnnes ſha- 
dow founs vypon the Inſtrument, at the time of the ſame 
zDbſernation,and taking the one out of the other, the Re 
mainectha/l be the true Uariation , which pon are to ac⸗ 
count, as in the latter ende ot the thirde Chagter is ſh2w# 
ed. 93 haue you giuen the eleuation of the Pale, the Ze⸗ 
ridian, ind A iriatioa of the naædle: the things pꝛopoſed to 
be chewed. 


JEXAMPLE OF TWO OBSER- 
uations made at Lymr-houſe, the 29, 
of Julie, 1 5 8 1. in the 
Fore-noone, 


The firſt eleuation 21. d: o.m: Variation, 100. d: zom: 
fro North to Welt. The tecond eleuation, q o. dt 0.m:Va- 
riation,43.d: on: from North to Welt, Differenec of the 
Azimuth, 5 2.d: 30.min: The Declination, 16. d: 14. min: 
Northerlie. 


Et ID3. be the Horizon ofthe Globe, CA3.the Me- 
ridian circle, EA. the Azimuth of the greater eleua- 
tion, ſnewed by the Quadrãt of altitude, vp6 the Ho- 
riz on, at EF. 1 o. d: from the Meridian circle of the Globe, 


the 


Ofthe Variation 


the difference of the Azimuth. vpon the Horizon, 5 2. d. 
30. mi. E. the pricke of the lefler Eleuation marked vpon 
the C.lobeinthe Azimuth. AED, 

Then opening pour Compaſſes, fo 7 :. d. 46. min, of 
the Equinociiall, (which is the complement of the Decli⸗ 
nation) and ſetting one ende vyon C. the point of the giea⸗ 
ter Eleuation, deſcribe with the other ende, an Arch, oz 
peece of a circle at H. 

This done, ſet one ſote of the C ompaſſe vnaltered in 
E. the leſſer Eleuation, and with the other ende deſcribe a 
pece of a circle, ctolling the fozmer Arch, at H. This 3n- 
terſea ion 


Of the Compaſſe. 


on ſh all be the eleuated Pole. 

Chen ſet the Quadꝛant of Altitude vnto the point H. 

and it will hewe the Meridian to croſſe the Y921392a at K. 

Do ch ul you haue the Eleuation of the Pole, KH. 5 r. D: 
x. lec: ot there about. And the true etidian, KA l. And 
fro K. to D. the Hoꝛiʒontal diſtance, 90. d: ſourths, which 
ſubtraged fro KI. 180. d: the ſemicircle of the Hoꝛizon, re⸗ 
ſteth the arch, Dl. 89. d:. fourth:the diſtãce ofthe azimath 
of the ficſt Dbſeruation from the Meridian, I. Mhich di⸗ 
ſtance compared wilg the variation found vpon t be inſtru⸗ 
ment at the ñcſt eleuation, 00.6: 30. m: and deducted fr 
the ſame, reſtetg 11. d:. faurth. Thecefoze (J ſay) the true 
Metidian ſhewing p Pole Artike is 11. d: 1. ſourth to the 
Weſtwarozs of the Magneticall Meridian, ſhewed by the 
nedle: andconſeqratly the U :riation of thenedle,1 1.d: 
1. forth: from the No2'h to theCaT, 

In this Example the declination is ſabtraced from the 
N 1432ant,vecauſe the Sunne is betwene the Equiacdtis 
all and the eleuated Yole, but if the Cquinoctiall were be- 
tweene the eleuated Pole and the Sunne, then ſhould pou 
adde the declination to the Quant, and with that di⸗ 
ffance taken vpan the Equinoctiall with pour compaſſes, 
pꝛocede as in the fo2mer example. 

Tzeſe Examples that haue ſhewed, and ſach like 
Expetunentes to bee done vppon the Globe, are eaſie to 
bee contepued, andthe Reaſons very manif:\f : but the 
truth of the matter, conũſteth inthe exactacfſe of the Ins 
ſtrumentes, and the oꝛderly Application, and handling of 
them. 

J might heere haue annexed the manner, holw'vppon 
two Obvſernations of the Dunnes eleuation in Fozenone 
02 Afternone, and differentesf the A3'mnthes, to Calcu- 
late the Pꝛemiſes moꝛe eractipe by tho Table of Sines, 
and doctrine of Sphecicall Tryangles : but that it is a 
very tedious wap, aud mp mesning is rather to giue the 
Reader a p2wfeof the pleaſant vſe of theſe Calculations, 

F (which 
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(which J thinke 3 haue ſuff.ciently done in the fozmer 
Chapters) then to cloie him at the firit with the hard and 
paineſull pꝛad iſe of many examples. otwithſtanding, fe 
the ſatiſfaction.of ſome, J will bꝛieſiꝑ ſet down the ground 
and ſumme of the wozke, which is this. 

The complements of pour two eleuations, are two 
ſides of a ſphericall triangle not rectangte. The angle by 
theſe two knowne ſides containedat the Zenith,is given 
by the difference of the Azimuthes oz Uartations vpon 
the inſtrument. Uherefozeby the 28. ol the 4.0f Regio- 
montanus the third ſide (which is the arch tompꝛehender 
betweene the two elcuations) and the other angles may 
be giuen. 

Then haue pou another like triangle, whoſe the ſides 
are theſe:the firſt, one of the fozeſaid cemplemets ofclena- 
tion: the ſecond, the arch of the circle of declination, be⸗ 
twene the Hun at the inſtant ofthe ſame elenation, and 
theCienated Pole. The third ſideis an arch of the Peri. 
dian betwene the Zenith and the Pole: which is ths 
— ofthe eleuation of the Pole, oz latitude of the 
plate. 

The two firlt fides are alwaies giuen. Foz finding 
ths third ſide, it is neceſſarie to knowe the angle that the 
tws giuen ſides contains, which is the difference of two 
angles, whereofone is an angleof the firſt Triangle gi- 
nen, the other an angle contained betweene the arch of 
the circle of declination, and the third ſide of the firſt Tri- 
angle, which angle is aduerſely found, and being found 
and ſubſtracted from the other angles, o2 that from it, the 
diFerence is the Angle of this other Trpangle : And ſo 
haue pou in the Sphericall Triangle two ſides, and ths 
angle by the ſame two ſides contained giuen. And by the 
, fame 28, ofthe fourth of Regiomontanus the third ſide is 
_— the complement whereof is the eleuation of the 
Pole. 
And the eleuation of the Pole, and A © the 
unne 
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Sunne being ginen, the fourth Chapter ſheweth by ons 
obſeruation, to finde the variation of thenedle. 


Of the Pole of the Magnes. 
CHAP. VIII, 


Juers learned men haue iudged, and 
ſet downeas a truth (grounded vpon 
) repo2t) that the meridian common to 
the Pole of the wozld,and the Pole of 
the Magnes (that is to ſay, where the 
| needle touched with the Magnes, 
a 2%! heweth the Pole of the wozld direc- 
ly) paſeth at the 3lands of the Acores, oz nete there- 
about, (but I fins by great p2obabilitie,that it ſhould be to 
the Weſtwards of thoſe lands.) From which merivian 
at the Acores, I account the beginning ofLongitudes,and 
findonr Meridian of London, to be from the ſaine,2 3.d. 
one ſecond our Latitude as befoze ſaid. 5 1.5.32. m. and ths 
variation ofthe Compas oz nedle. 1 1.d. one fourth from 
thenozth to the eaſtwards. Now vpon theſe grounds y 
Aude by calculation, the Pole ofthe Magnes, oz the inter⸗ 
ſection of the two Magneticall meridians, vpon the ſuper- 
fictes of the earth, to be from the Poleartik 25. d. 44 · m. 
in longitude 180. d. that is to ſay, 25. d. 44 · m. in the foz- 
mer common Meridian, on the other ſide of the Pole. 

It may be happily that ſome ot vou will be deſirons fo 
knowe the way how this Magneticall Pole is found out, 
that you may applie the ſame to like purpoſe hereafter, 
Cherefoꝛe J thought god to ſet downe the manner ot the 
fozmer calculation, by helpe of the declinations in the fl 


cure following. | 
Example. 


L A. be the Pole Artike. PEE. the EquinoCtial, DAG 


the common Meridian of the Pole Artik, and Pole — 
«1 the 
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the Magnes, EAF. the _Meridean for Londen, 

LOI. The Magnetical· Meridian of London, B. for the 
place of London. HI. the quantitie of the Angle of Varia- 
tion, at the ende of the Qnadrants, BH, and BI, C. the in- 


terſections of the two Magneticall-Meridians, CL. and 
CN. two Quadrants of the ſaid Magneticall circles,inclu- 
ding the arch EN, the quantitie of the angle, at C. PAM, 
the Semicircle of a Meridian, croſſing the Magneticall- 
Meridian of London, inthe point O. at right angles, 
Make out the Quadrants, IHK. and LNK. ſo ſhall they 
croſſe thẽielues wich the Quadrant, OAK. at the point K. 
Now 
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Now haue y=_ ABC a ſphericall triangle, two angles 
whereof, and the common containing fide o fthem, are 
inen ABC. 11 d. one fourth, the angle of variation at 
9 BAC. 156. d. 30. min. the complement ot the 
angle DAE (the difference of the longitudes) ro 2. tight 
angles. And the fide AB. 3 &. d. 28. min. the complement of 
the latitude of London. And in a ſphericall triangle, not 
re angle, x hoſe two angles are giuen, and their common 
containing ſide, the other angie and ſides ſhall be knowne 
by the 13. of the 4, of Regiomontanus. 
Wherefore the arch AC. the diſtance of the two poles 
ſhalbe giuen, which is the thing required. 
For as the ſine of BH is to the fine of Hl, ſo is che ſine of 
BA. to the ſive of AO. & three of them being giuen, the 


4. is found. 
90. min. 11. 15. min. 38.28 min. 6.5 8. min. 
BH HI BA AO 


If 100000, giue 19509,—then 62205. giueth 12135 


Now as AK is to AA( the fines Imeane) ſo is KO to 

Ol, but the three firſt are known AK & AH, by their cõ- 
plements, and KO tae quadrant : therefore the 4 is giuen. 
© 3. z. min. 51. 3 2. min. 99.0, 52.4 Min. 
HA KO OI 

17992 51, give 73297, — then 100000, giueth 78879. 
Andas B Ais to BO. (the conmplement of the arch Ol. laſt 
found) ſo is AE. to EM. the quantitie of the angle B AO. 
38.28. mir. 37.56. min. 90. o min. 81. 12 win, 

a BO AE EM 

If 62205. giue 61474.—:hen 1c0900, giueth 98824, 


So hauing EM. 18.4 12.min, the quantitie of the angle 
BAO I ſubſtract the ſame fiom EG. 15 . d. 30. min the 
quantitie ofthe whole angle BAC. reſt MG. 75. d. 18. min. 
the quantiti- of the angle CAO . to te which is equail, 
the apoſite angle PAD. And as AP. is to PD. ſo is AK to- N 
- GO, 
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90.m, 75.18. m. 83. 2. m. 73 46. 
AP PD KA K 
If 100000,giue 96726. then 99261, giueth 96011.m, 


The complement of which arch KN is NL, 16. d. 14. m. 


the quantitie of the angle ABC. And as NL, is to N, ſo 
is AO to AC. Wherefore I ſay, 


16. 14. m. 65. 8. m. 25. 44. m. 
NL NC AO AC, 


If 2 795 4. giue r00000,—then x 135 giueth 43410, 


Which is the diſtance of the pole of the Magnes from 


the Pole artike vpon the former Hipotheſis, the thing 
that was ſought, 


* 


B 
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Of the point Reſpectiue. 
CHAP. IX. 


' ET Auing ſhewed in the fozmer Chapter, 
D vpon the grounds therein (pecified;the 
place ot the Pole of the agnes vpon 
the ſuperfictes of the earth : there re- 
ſeth now to be declared of the point 
reſpectiue, where it ſhould be, by the 
3 new pꝛopertie found of the declining 
ol the na ole, being at this plate foꝛ London, 71,0,50.Ms 
as in the foꝛmer treatiſe by R. Norman. | 
Firſt it is to be conſidered, that as the Pagneticall me- 
ridians do troſſe themſelues at their pole befo2e ſpecified : 
ſo doe their plaines likewiſe croſſe in a right line, paſſing 
by the ſaid Pole, and the center ofthe earth. Then pꝛodu⸗ 
cing a ſtraight line in the magneticall plaine of London, 
declining frb the plaine of the Boztzan 71. d. 15. m. where 
the ſame doth croſſe with the fozmer common ſection ot the 
two plaines, there by reaſon ſhould the poynt Reſpectiue 
be. Which interſection J inde to be from the center of the 
earth 108 5. miles (after Þ rate of 60. to be a degre in the 
equato2, E 3436. ;*. fo: the SemidizmeteroftheEarth) 
and the diſtance of the ſame from the axis of the wozld 
471. miles. 


BE 
— 


For example. 


2 the circles be as in the laſt demõſtration, then ſhal 
BC be the diſtance of the pole of the Magnes ſrõ the 
Zenith B. And Q. the center ot the Earth. QA. the 
axis of the world, QC the common ſection of the 
Mayneticall playnes. BZ. the lyne of the Needles De- 
clination croſſing the ſaid comms ſection at R. (which is 
the point reſp ectiue.) QT a Rraight line croſſing BZ. at 
F 4 right 
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right angles in X.QR. the diſtance of the point Reſpec- 
tiue from the center of the earth, RS. the diſtance there- 
of from the axis. Firſt it is requiſite to know the quantitie 
of the arch BC. which is thus found, as the fine of the an- 
gle ABC. 11. d. 1. m. hath vnto the fine of the arch AC, 
25. d. 44. m. So hath the fine of the angle BAC. 1 56. d. 30. 
min: (which is all one with the five of the angle BAD, the 
differẽce of Longitude 23. d 30. m.) to the fine of the arch 
BC. which is C2. d. 46. m. Now as QV.is to QC. fois QX. 
to QM. But the three firſt are knowne QV. the ſecond 
right ſine of the arch CT, g. d. 4. m. (the difference of the 
Arch BT, 71.d.50.m. And BC. 62. d. 46.) Then QC. the 
Semidiameter or whole fine, and QM. the ſecond right 
ſine of the arch BT. Wherefore QR, ſhall be given by the 
4. of the ſixt of Euclide. 
80. 56. m. go. m. 18. 0. m. 

Q. QC. M. * 

I 
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If 98.750. giue 1ooooo then 31178. giueth 31572. 


So haue IQR. in ſuch parts as the Semidiameter ofthe 
earth. QC. is 100000, which (beeing reduced into miles, 
accounting 3436... for the ſemidiameter of the ear th) 
doe giue 1084. miles and ag. which is the diſtance ofthe 
poynt reſpectiue R. from the center of the earth Q vpon 
the former Hipotheſis of the variation and declination of 
the magneticall needle. 

Againe, as QC. is to CV. ſo is QR. to RS. wherefore QC 
and QR. being giuen as before, and CY. the fine of the 
arch CA. like wiſe knowne RS. ſhalbe giuen. 

90. m. 25.44. m. 
QC. CY, QR. RS. 
If 1 00000. giue 42410, —then 31572. giueth 13705. 


Which being inthe partes of the fines, Ireduce into 
miles as before, and find the ſame 470.miles,and;; which 
is the diſtance of the point reſpectiue R. from the axis of 
the world QA.Bythe former Hypotheſis. 


CHAP. X. 


Of the application of the variation, to the vſe of Naui- 


gation, 
11 


Pon the Yipotheſts of the pole ofthe 
agnes on the ſuperfices of the earth, 
and the poynt Reſpectine in the body 
thereof, accoꝛding to the {o2iner calcus 
) (ations, might be inferred many pleas 
ſant concluſtons, both foz the longitude 
1 and latitude of places. 

But as touching the poynt Reſpectiue by the declining 
ok the nedle, ſing this is the firſt and oneiy experiment 
that hath bane made ofit, J cannot inferre any furtber 
matter thereof, than that which 7 haue already ſet vvwn, 
vntill by obſeruations in other places, we inde how it 


will holde. And 


— 
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And as fo2the variation, if it were generally regular 
and certaine, as in ſome part it ſæmeth to be: (that is to 
ſap, ſtom hence Weſtwardes to Meta Incognita, Newe- 
found- land, Florida, and that part ot the toaſt of America) 
then might there be giuen by it generall rules, tommodi⸗ 
dus foz the vic of nauigation. 

And by the ſame Yypotheſts of the Pole of the magnes 
at 25. 44· m. frõ the Poſe of the wozld,the greateſt vartas 
tion ofthe n&dle in the Cquinectiall, ſhoald be (at £0.d, 
of Longitude) 25.4 4.min.from nozth to Eaſt, andconſes 
quently the greateſt variation in the Paralell of 70. d. 
ſhould be (at the Longitude of 128. d.5 x.m. fromno2th to 
Eaſt 31.d.14.m.Andin the meridian of 1 80.d.of lõögitude 
betwene the two Poles (the Pole articke Imeane) e the 
ſappoſed Pole of the Magnes,there ſhould the no2th point 
ok the na dle oꝛ compaſſe reſpecting his owne pole,ſhew the 
ſouth, and the ſouth point the noꝛth pole of the wozld, 

But in my trauailes to the no2th Eaſt parts, 3 haue 
found this poſition of the Þagneficall Pole cleane reuer- 
ſed: foz whereas the angle of Aariation from hence Caſt⸗ 
wards in the Paralell of 70.d. ſhould encreaſe and grows 
wider, till it came to 8 1. d. 14.m.from nozth to Eaſt as be- 
foze. At the zland Vaigats being in longitude from Lon- 
don, 58.d, and in the ſame Paralell ot 7o.d. where, by the 
fozmer Yipotheſis,the variation ſhould be 49. d. 22.m.fr6 
no2th to Eaft. J-finde the n@dle to varie 7, degrees from 
noꝛth to Mell; And the like effec x haue found by diners 
obſeruations in ſundzy other plates of the eaſt partes, 
Which obſeruations ,with many moze that Jhenue cauſed 
to be made, anQdayly pozcure to be done in dines other 
Couatries, I reſerue , with intent (it it be poſſible) to find 

fome Hipotheũs foz the ſaluing ot this apparant confuſey 
irregularitte. 

St Ræti bona, oʒ Regensburg in Bauaria, being in lati- 
tue 48.0.5 2. m. g in lõgitude 36. d.20.m. where, by þ fo2- 


mer poſition of the Pagneticall Pole at 2 a” the 
"73 arias 
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Uariation ſhould be 16. d. 44. m. from noꝛth to Cat. Ge- 
rardus Mercator, found the ſame ta be onely 11.3. ſourths 
as J gather by his placing of the Magneticall Pole at 16. 
d. 22. m. fromm the Pole arttke, vpon his obſernation made 
at that place: which confirmeth the retrogade qualitie in 
the variation from hence Caſtwards,as afoze ſaid. 
Which ſtrange varietie, 3 haue here plainly p2opoſed, 
to the end that the learned ſoꝛt might confider thereof, and 
ſharpening their wits, ſa what pꝛobable tauſcs 4 grounds 
they can aſſigne fo2 the ſame. #02 conſidering it remai⸗ 
neth alwaies conſtant without altera: ion in encry ſeueral 
plate, there is hope it may be reduted into method 4 calc. 


A new Inſtrument for the Variation. 


LLAMA 
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Beau J haue found ſome imperfections in the firſt 
inſtrument fo; the vatiation( which notwithſtanding 
doth farce extell the compaſſes of variation heretotoꝛe vſed 
fo; that pui poſe) I haue hare ſe! down the ſozme ofa new 
Inſtrument, 
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Inffrument wherein all ſcryple of poubts and deſeas that 
might growe by other is quite anoyded , Which beeing 
once exaalie placed with the needle vpon the line of ſouth 
and noꝛth, wil! ſerue without remwuing fo2 a whole dates 
obſeruation, the Inder onely bæing carried about with 
the Sunne, to glue the degrees of Azimuth vpon the In⸗ 
ſtrument by the ſhadowe of the line thereof, and is other⸗ 
wiſe to bee ved actoꝛding to the pꝛeſctipt rules of the foz- 
mer Inſtrument. | 


Of the inconueniences and defects in ſayling, and in de- 
ſcription of Countries, cauſed by the variation of the 


Compaſſe. 
CAAR EL. 


. ry «> N all Sea Chartes generally which 
ele ate made without conliveration of the 
eh variation, ate committed. greaterro2s 


| and confuſion, Foz, either the partes 
# & ©) [> © therein contayned, are framed to-agree 

2 N | in their latitudes by the Kale thereof, 
and wꝛeſted from the true tourſes that 
one place beareth from another by the Compaſſe, oꝛ elſe in 
ſetting the parts to agree in their due courſes, they haus 
placed them in falſe latitudes, 02 abzidged,o2z ouerſtreiched 
the true diſfaunces betweene them. 

Jn the Patine Plats made fo: Newfoundland, the 
tourſe ſet downe from Sillic to Cape Raſo is due Meſt, 
which is found to be (@ fo2 our common ſapling CompaQe, 
whoſe wiers are ſet one ſecond a point from nozthto Caſt, „ 
not wit zſtanding Sillie being in latitude 50.d. little moge. 
Cape Raſo in Newfoundland is found to bee but tn 46. d. 
one third, which is 3. d. 2. thirds leſſe then the latitude of 
Sillie. To make a ſhew of refo: mation of thiserro2 cauſed 
by the variation and ſetting of the wiers in the ( Tom⸗ 


paſſe)o2 to giue a light of that difference in longitude, hey 
au 


. 
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haue placed in the Plat againſt that Coaſt a neweſkale of 
Latitude : Dome vppon the Line of South and nozth, and 
ſome other haue places the ſame vppon the Line of nozth- 
nozth - Caſt, and South, South-Weſt, (becauſe the poynt 
of.theCompaſſe theweth the Pole nereſt in that plate, 
and haue furniſhed the degrees thereof agreeable to the l a⸗ 
titude ot Cape Raſo: and by that meanes haue had a dou⸗ 
ble ſkale of Latitude; One fo2 the Eaſterne · Coaſts, the 
other fo that Met. But how farre the ſame hath bene 
from refozmingthe ertour, o giuingany helpeto en 
tion, vou may eaſily iudge. 

Ot gers, to auopde that erroarof the difference in Las 
fitude, in that Uopage and Courſe; haue vſedCompaſſes, 
whoſe Mpers haue beene fette directly vnder the no2th 
poynt, and thereby ſapling Weſt from SyHie, haut fallen 
to the nozth- wardsof Cape Raſo, about 50.leagues, and 
in Latitude, nette 49. d. ] 

Dome ot her haue vſed in the ſame Uoyage,to plate a 
blankeFlye vpon they; ſayling-compaſſe, which they haue 
remouedfrom time to time, as theꝝ haue indgedthe Yaris 
ation hath altered : by which war, albeit ty mate 
to kepe themſeluss nercr the Patalell, yet the ſame in na 
uigation, wozketh the greateſt confuſion of all other, and 
therefozeis tobe vtcerly aboliſhed. 

In our Uopages rum hence Catwardsfo S. Nicho- 
hs in Ruſſia, and tothe Narur iu Luna, & c: The as 
rine-plats ofthe Coaſta are deſcribed by our common ſap⸗ 
ling Compaſſe, with conſideration of theUariations at di⸗ 
ners plates, whereby the true Meridians reſcamedis ot 
downe, declining frem the peralell.Meridian⸗ r nat, 
doe neceſſarpſie wydon nogth . Wardes, and dttaghten ta 
the South-wards : contrary fo the true foꝛme and nai ure 
of Meridians. And pet notwithſtanding', that ts the 
beſt meanes hitherto known2, ts refozme in Plat, the er? 
— that elſe would growe, by the rr Garia:ions 

ap» 


And 
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And albtit theſe places ſetue very well foz thoſe na- 
Pom vet by meanes ofthe variations conſidered, 
the fozine 'of' thoſe coaſtes is ſo diſto2ted from the right 
ſhape it ſhould veare, beeing truely deſcribed vppon the 
gbobepzotherwitle in plaine, attoꝛding to the true latitude 
aud longitude: That whereas the Narue (being in Lati⸗ 
tude 59. d. 1. ſourth, and in Longitude from the Meridian 
of London 18. d. rom 0 ſhould be from D. Nicholasg.d, 
40. min. in longitude ts the Weſtwards (S. Nicholas hæ- 
ung in Latitude 64. d. 3 5. min. and in langitude from Lon- 
don 35. d. o. m. ) In the ſailing Plat it is baougpt to bs 
in the meridianof Colmogorod, (which is in latitude 64, 
d. a0. m. e in longitude from London 37. &. 45. m.) which 
is 1. d. 5. to the Caſtwards ol y meridian of . Nicholas. 

znts the Mediterranean Sea, and inthe coaſtes thereof 
wherein by great reaſon ſhoulo be the perfecteſt deicripti⸗ 
ons of the wozld, fo2 that in thoſe parts haue bene the 
ſeates and abades of the moſt famous and learned men in 
all ages, we ſ&.notwithſtanding in the marine Plats of 
thoſeparts, groſſs errourscommitted,:thzough mant ol 
knowledze — rn ey my 
they hane.notaccounted of 3+4+02 5-degres errour in the 
latitude ot places. 

But thoſe deleds of the latitude haue bens very well 
refo2med; by the ſamaus aud learned Gerarghs Mercator 
(whom 1 hono2 and eſtœme as the'chiefe,Coſmogtapher' 
ol this time) in his vninerſall Map, which though he haue 
made with ſailing lines, dedicated tu the vie of Seamen, 
ft want ofconfiderationof the variation, the ſame is 
moꝛe tu n ſach to behold, as ſtudy in Coſmographie, by 
reading authozs vpon the land, then to be vled in naui⸗ 

There is alſo in the ſame vniuerſall Mappe, and like⸗ 
wile t in all arher moderate Maps of the noꝛth parts of Eu- 
rope, agreat fault, by placing two Wardhouſes diſtant 
one frem the other aboue 20. d. in longitude, * 
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ind&d they are but one thing, and no ſuch diſtance be- 
twene them. This erro2 hath growne by taking Ward- 
houſe, and the ſea toaſtes, from thence to D. Nicolas Vai- 
gats, and the Ob. & c. out of the Pap ot that wozthy tra⸗ 
nailer, M. Anthonie Tenkinſons his tourney to Boghar t 
Perſia, gc. In the which J placed that boꝛder of the Sea 
toaſt, and fo2 ſoine cauſes went no further Meſtwardes 
in that deſcription, then Wardhouſe which is in latitude 
7o. d. 1. third, in longitudefrom London 29.9. Wheres 
foze to accomplith the whole bo2der of that coaſt, he was 
ſoꝛted toſ@ke ſome other deſcription to topne with it, and 
toke as appeareth the Map of Olaus Magnus of thenozth 
Countries, wherein be found likewiſe Wardhouſe, buf 
falſely placed in latitude about 19.d. to much, 4 in longi- 
tude as much to little, the which, although he might take 
to be the ſame ſpeciſſed in Maiſter Ienkinſons Pap, yet 
he was conſtrained ta ſeparate them the ſaid diſtance of 
20. d. in longitude (v2 to leaue there ſo much ſuperfluous 
rome) otherwiſe he ſhould haue thzaſt the South parts 
of thoſe Countries together, and confounded the whols 
deſcription. | 
And albeit he had the entire ſailing Plat, that we vſe 
fo2 thoſe parts, yet il he had not knowne the ſecret effect 
of the Utariation in the making thereof, he might hang 
fallen ints the like abſurditie oꝛ woꝛſe. But of thoſe coaſts 
and of the inward parts ot the Countries, Ruſſia, Muſ- 
couia, &c. I haue made a perfect Plat and deſcription, by 
mine owne erperience in ſundzie voyages and trauailes, 
both by Sea and Land, ta and fro in thoſe parts, which J 
gaue te her Maieſtie in Anno. 1578. 

Beſives theſe and like imperfections pꝛotetding of the 
Uariation, there is yet another inconueniente, which gfe 
tentimes encreaſeth the fozmer ecrours, and that is, the 
diners placing of the wiers, fixed tothe Flie of the Come 


pas. | 
Chis varie tie of ſetting the wyers, hath cauſed great 
confus 
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tonfuſlon in Nautgation,and in other Attountes of Hea- 
cauſes; Foz when it is ſatd, that lrom ſuch a Head-land, 
to ſuch a plate, in ſuch a Coutſe, oz at luch a place, the 
Mone vppon ſuch a poynt of the Compaſſe, maketh the 
Full- ſea; It is requiſite to be demaunded, by what Tome 
paſſe the Obletuatton was made, whereas if the UWyers 
had not beene altered from thenozty-poynte of the Fire , 
(which 7 wiſh had nener bene any where) theſe doubts had 
bene auayocd. | 

It behoneth therefoze all men that will make Hydro- 
gtaphicall Deſcriptions fo2 the vis of Dapling, to haue 
ſpeciall regardof the Compaſſe by which theſe Dbieruati- 
ons are made : and if they college notes made by ſund2y 
Compaſſes of diuciſe Settes, they ought to reduce eu the 
. Qarteties vnto ſome one certaine, and to giue notice ofthe 
fame in theyꝛ Plat: And not to make a conſuſed niingle 
mangle, by ioyning together al Marieties of bſeruati⸗ 
ons, notes, and repoꝛts, as the Pe tugales and Spanyards 
haue done, in compounding theſe No2th-partes of the 
Wo2ld, with theyꝛ ewne Diſcoueries, without conũdera⸗ 
tion of the diners ſozts ot the ſeuerall Compaſles by which 
they were made. | 

Alſo it impoꝛteth all Payſters,Pylots,and others, by 
what name ſoeuer, that ſhall gine Dy2zections in nauiga⸗ 
tion, to loke cirtumſpettly to the ſetting of the dA pers of 
the Compaſſe by which they ſhall Sayle., that the (ame 
Compaſſe be cozreſpondeat to the lines of the ea - Carde 
that they ſhall vſe : (that is to ſay,) that it be of the ſame 
ſet foꝛ the U ꝛriation, that the Compaſſe was of, by which 
the Carde was made. 
And ſeeing wer, haue in this our Tountrey, acquaynted 
dur ſelues commonly in our Dbſeruations, and nauigati⸗ 
ons, with the Compale, whole Myers are ſet at r. ſec: a 
popnt from noꝛth to Caſt, J meane in the Deſcriptions 
that 3 (hall make, to appl ye the ſame agreeable to the ſaide 


Compaſſe,and would v(e the like without — 
Keen allo 
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to the raight lines in Sea Cards) if I ſhould ſale round 
about the wozlve ta make the deſcription thereof, but al⸗ 
way with regarde of the ſeneral variations ofeuery plate, 
where the ſame ſhould be obſerued, 


Ofthe Inſtruments and rules in Nauigation. 
E A P . XI I. 


Mongſt the rules and Inſtrumentes foz nauigation, 

all ſuch are vaine and to ſma!l purpoſe , wherein 

the true Meridian is pꝛeſuppoſed to be giuen by the 
Magnecicall nedle, without due conſideration of the 
Mariation, Foz that they are all grounded vpon falſe 
ſuppoſitions. Nerebpit commeth to paſſe,that one Michael 
Coigenet of Antwerp, in his New Inſtruction (as he 
te tmeth it) of the moſt excellent and neceſſary points of 
Naugation , wherein he ſheweth the making and vis ok a 
Nauticall Hemiſphere, which he pꝛeferreth befozeail other 
Dea Jnfkruments ,is very chiloiſhly abuſed. Foz whereas 
he pꝛetendeth by it, ts giue the eleuation ofthe Pole, and 
the houre and inſtant of the time of the date, by any one 
obſernation in any place: beſides that, it is ofall other that 
bath hitherto beene vſed at Sea, the moſte tedious and 
vnũt fo2 that purpoſe: it is alſo by xeaſon of the variation 
not conſivered , mere falſe and erronious. Fo2the true 
Meridian (which is theground of his purpoſe, is as farre 
to ſ@ke as the thing he pꝛomiſeth to giue by the ſame, The 
like may be ſayd of all other Jnſftamentes mede vppon 
— ſame grounde, whether they ſerue oz the Sea 03 
and. 

The fame authoꝛ in the 4. Chapter of his bake, entrea⸗ 
ting of ſailing vpon the pointes of the Comp ſſe, ſayth, 
that in lailing Sauth 03 = , he thall paſſe by the m_y 

: 8 
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of the wond, and keepe vnder one Meridian, till he come 
to the plate from whence he firſt departed, and vpon the 
points o \Calt and Weſt out of the C quinoctiall, he ſhall 
ſaile vader a Paralell, till he returne to the place from 
whence he went. But in ſailing vpon the point of noꝛth⸗ 
Eaſt, he ſhall deſcribe a ſpirall line inclir.ing by little and 
little towards the Pole, as in his demonſtration thereof 
in the lame Chapter appeareth. But fo want of due cen⸗ 
ſioeration of the variation, his rules, teaſons, and den on⸗ 
ſtrations, and ſuch others hitherto giuen fo: like purpoſes 
ate friuolous and falſe, 

Foz if he direc his ſailing by the Compaſſe (as of neceſ- 
ſitie he muſt, beeing the onely 3nftrunient foz that pur⸗ 
poſe) it is manifeſt, that whether he ſaile noꝛth oz South, 
Eait oꝛ Meſt, oz by what other point ſoeuer, the Coins 
paſſe not reſpecting alwaies the Pole ofthe Moald, as he 
ſuppoſeth, but ſome other point o2 points diſtant from the 
ſame, ſhall leave him accoadingly, whereby he (hall neither 
kepe vader one Meridian, no2 vnder one paralell of latts 
tude, neither make ſuch a ſpirall line to the Pole of the 
wozld, as he demonſtcateth. Vis fault in ſetting downe 
thoſe rules is ſo much the greater, in that he acknewled- 
geth in the Chapter next befoze the variation at Ant- 
werpe, to be about 9.d, fcom noꝛth to Eaſt, accoꝛding to 
Mercators poſition, of the Magneticall Pole, which he al⸗ 
ſo confirmeth by his owne experience. 

Bat it ſæmeth he hath followed that excellent Ma⸗ 
thematician Petrus Nonius, eſpecially concerning the ſais 
ling vpon the points ofEalſt and Meſt. Fo2 he, in his firſt 
boke of the rules and 3nffcuments of navigation, ens 
fozceth himſelſe to pzowue and demonſtrate, that in ſailing 
Eaſt 02 Weſt ont of the Equinoctall, the courſe is pers 
foʒmed by paces ofgreat circles, and yet deſcribeth a pa- 
ralell. But how that may ſtand with the pzinciples 8! 
Geometrie, J referre the iudgement to the expert Pa⸗ 
thematicians, foz it is like as a circle ſhould bee 
made 
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mads of Fra{ght lines, which is impoſſible. 

It appeareth in the diſcourfe that her hath made of 
thoſe matters, that he had not a right iudge ment of the 
nature of the Campaſſe in ſailing (admitting the ſame to 
ſhew the Pole without Uariat ion )fo2 if he had, he would 
neuer haue entered in ſuch a Labyzinth as he did. But ha 
thought it a great abſurditie, that the compaſſe in euery 
Yoz2tzon, ſhould ſhew the Peridian 4 Poles ofthe wozlde 
by the points of nozth and South, and by the points of 
Eaſt and Weft, to ſhew in the oz zon the verticall and 
Equinociall Eaſt and Meſt, being a great circle)and 
pet in tiling Eaſt 62 Wet, except in the Cquinoctall, it 
ſhould pecfozme but a paralell. a 

But it is to be vnderſtode, that albeit the points 02 
tines of the Compatle, do alwaies in euery Yo2'39n repꝛe⸗ 
ſent great circles in the Peauenes , the points of South 
and noꝛth the Meridian, and the points of Eaſt and well 
the vertical circle of Gaſt and Welt , each croſſing other 
at right angles, and likewiſe of the points. (Thereaſon 
whereok is, becauſe the Compaſſe lieth every where leuel 
with the Bozizon , ſo as a perpendicular line deſcending 
from the ten er thereof at right angles with the plapne of 
the ſame, will alwaies fall von the centerof theearth, 
and conſequently bee the D2midiameter ofa great circle) 
ſo that w jereſocuer the Conpaſſe bee carted , theſe circles 
are ſup-oſed to bee carriedabout with it, and the vieweof 
euerie thing in the Hozizon, repzeſented by the pointes 
therco?, is likewiſein great circile : Pet in ſailing by the 
Compaſſe, the points of South and no2th onely , deſcribe 
great circies generally, which are tas Meridians, and the 
points of Eaſt and Aeſt, deſcribe a great circle in the 
Equinogtallonely : in all other places out of the Equi⸗ 
noctiall, thep deſcribe but Paralels , And the ſailing vys 
pon anpe other point of the Compaſſe from auy plate, 
deſcriveth a ſpirall line, accoding to the ange if maketh 
with the Peridian . And hareby in ſailing vypon the 

4 2 points 
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polnts of Eaff 03 Welk, out of the Equinodtial,) the nozth 
point alwaies reſpecting the pole (the courſe perſozmeth 
a Paralell, acco2ding to the diſtance ofthe center ofthe 
T oimpaile from the pele. The manner thereof you may 
pertei ue by faſtninga ſuiall thzid oz Uirginall wier at the 
Pole of a Globe, oꝛ center of a title, which fall repzeſent 
a moueable Merioian to be cartied about the globe oꝛ cir⸗ 
cle, and fixe vpon the ſame, a ſmall Flie of a Compalle, ſo 
as the line ol South and no2:h be auſwerable to the thzid 
92 wier, and the no2th point thereby alwaies reſpec the 
no2th pole: then in turning the (þ2id about the Globe oz 
circle, vpon the Pole oz center, if thecenter of the A lie be 
ont ofthe equinoctiall, (betwene it andthe Pole) albeit 

the pointes of Caſt and Meſt, croſſing the ſame line and 

moueable meridian at right angles, doe ſhew the Uer⸗ 
ticall Eaſt and Meſt vpon the Globe, which is a great 
circle, pet in tarring the ſame Flie vpon the thꝛid oꝛ mas 

ueable meridian about the pole oz center, pou ſhall by 

the center of the ſame Flie deſcribe but a Paralell accozs 

ding to the diſtance thereof from the Pole of the Globe, 

oz center of the circle, not vnlike the circular mocton of a 

hozſe dzawing in a il, who though heloke fozth ſtraight 

in a right line, yet being faſtned to the beame of the pull, 

is foʒced to make his courſe in a circle, whoſe ſemidiame⸗ 

ter is the length of the beam contained betwene the 502ſe 

and the center ofyour mill oz millpoſt. 

And as in the Cquinoctiall, the line of South andnozth 
in the Compaſſe (by ſuppoſition repꝛeſenting the eri⸗ 
an) is paralell to the Axis of the earth, (whicg is the com⸗ 
mon ſection of all the Meridian plaincs, ) and the line of 
Eaſt and Welt, croſſing the ſame Axis at right angles, 
tepꝛeſenteth the berticall Eaſt and d eſt, which is the E⸗ 
guinodiall, imagining to deſcend from the center oithe 
Compaſſe a line, to fall perpendicularly, and at right ans 
gles with the Aris of the wozld (which ſhall be at the cen⸗ 
ter of the carth) and in (ailing Gait oz Welt by the com⸗ 
paſſe, 
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paſſe, the imagined perpendicular line being taried aboa 
with the ſame (making alwaies tight angles with the ax⸗ 
is) ſhall deſcribe the platine of the Equinoctiall, Cquidi- 
ſtant from the Poles of the wozlo, and at right angles 
with the axis: and the point of the ſame lins at the center 
of the Compaſſe, the circumference of the Cquinoctall, 
vpon the ſuperficies ofthe Sea: ſa beeing from the Equi⸗ 
noctlall on either ſide, imagining the line of South and 
Noath in pour Compaſſe, to pꝛeſent alwaies the Aris 
of the Mold, and to lic Paralell with it, the line of Caſt 
and TUelt muſt croſſe the ſame axis alwaies at right ans 
gles: And ſuppoũng a line to fall frem the center of pour 
Compaſſe to the axis of the wozid, making right angles 

with the ſame arts. In ſepiingEaſtoz Welt, that ima⸗ 

gined line being carried about with the Compaſſe (al- 

waes at right angles with the axis) ſhall Deſcribe the 

plaine of a yaratell, equidiſtant to the plaineof the Equi⸗ 

naciall, and the point thereofat the center ofthe Com⸗ 

page, the cucumterente of the paralell vpon the ſuperfici» 

es ot the ſea : which Paralell ſhould be rep2eſented by tho 

points of Caſts Meſt of che tompaſſe, ii the line of ſouth 

and nozth of the ſame, were Paralell to the axis of the 

Poles,as was ſuppoſed, but it is not. And therefoze, as 

they decline one from Þ oti:er,fo doth the vertical circle of 
Caſt anſt A eſt thewed by the Tompaſſe,veclune from the 

paralell cticle every where, 

The angle of which declination is alwaies equall to 
the latitude of the place, o2 diſtance of the Paralell from 
the cquinectall, 

But as J haue alread'e ſuff ciently declared, the coms 
paſſe ſhrw-th not alwaies the ole of rhe wo21d, but vas 
rieth from the ſame 5ineriely,and in [ailing deſcribeth cir⸗ 
cles acco20;naty. Which thin x, it Petrus Nonius and the 
reſt thit haue witten of nawzg<tion, had topntly conſi⸗ 
dered in the tracation of their cules and {n#ruments, 


then might they have bune mo2e aualleable :o the vo 
G 3 nauts 
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Nauſgafion, but they percoiving the diffienitle of the 
thing, and that ik they had dealt therewith, it would haus 
vtterly ouer- w helmed ther fozmer plaucibie conceites, 
with Pedro de Medina (ho as it appeareth hauing ſomg 
ſmall ſuſpition ot the matter, reaſoneth very clarkly, that 
it is not neceſſaric that ſuch an abſurditieas the Uariati- 
on, ſhould be admitted in ſuch an excellent art as Nauis 
gation is) they haue all thought beſt to paſſe it ouer with 
Alfce. But letting that paſſe, let theſe few following exam⸗ 
ples make known to the Judicious, what is fitteſt to be 
conceiued in their experimentall pzactiſcs, 


Certaine briefe and neceſſarie propoſitions, nauticall to 
be performed Arithmetically by the tables 
of ſines, Tangente, and Secancs. 


TV. p2incipall thing that is chiefly fo be confiteredin 
the art ofnauigation, is ts know direaly, oz ſo neare 
as Art may perfozwe, the true pzicke 02 place, of the ſhips 
being at any inſtance in the time of her vopage, which 
may be done to a certaine nærenes, though not pzeciſely 
many wales: bat Arithmeticail Calculation being ths 
molt perfect, is therefoze moſt to be regarded. Foz the 
knowledge of which pꝛicke o2 place of the ſhip , 4. things 
are pꝛintipally ts be deſired and knowne (v1z.) difference 
of Latitude ,departure fro the meridian, oꝛ difference ot 
Longitude, the true courſe that pour ſhip hath made god 
her way vpon, and the diſtance o2 number of leagues of 
way that ſhehath gone, ol which anytwo being giuen you, 
map by the tables of Sines Tangents and ſecants, find ey⸗ 
ther ofthe other two, Foz by the difference of Latitube and 
tourſe is found the diſtance. And againe, by the diffetfce of 
Latitude and diitance, is found out the courſe: alſo by the 
cour'e and difference of Lat: is knowne thedepartnre from 
the Meridian, and conſequently the difference of Longi⸗ 


tude. Foz the better vaderſtanding whereof, theſe few ex- 
polifions 


of the Compaſſe. 
poſitions following will ſufficieatly infkruc you. 


Propoſition. 1. 


The difference of Latitude, and diſtance giuen fo find 
the courſe, 

As the leagues of difference of Latitude is to the whole 
ſine, ſo is the leagues of pour diſtance ta the ſecant af 
youc ceurſes,diſtance fram South oz Nozth. 


Example, 


CR_—_ that yon haue altered pour Latifude one dearg 
to which 20.leagues is anſwerable, and that you haue 
ſailed 36. leagues from the place where you made your 
laſt obſeruation Southwefterly, J deſice to knowe vpon 
what point J haue ſailed? Fe the knowledge whereof ,zx 
ſay acco2ding to the foziner rule, if 20. leagues the diffe⸗ 
rence of Lat, require 1 0000: the whole ſins fo2 his p20p02-s 
tionall part, what is the ſecant that 35. leagues ſhall res 
quire fo2 his pꝛopoztionali part, 3 multiplie 10000, the 
whole ſine by 36, the Leagues of diſtance, whoſe pꝛoduct 
being 360000, I dcuide by 20. the leagues of difference of 
Latitude. Whoſe quotient 1 $000, I ſgkein the table of 
ſecants, whoſe arke J finde neereſt tobe 56.degres 15. m. 
fo2 the courſes diſtaace ts the weſtwardes of the South, 
that deuided by 1 1, one fourth, giues 5. points oz 30. W. 
and by weſt. 
Propoſition. 2. 


The difference of Latitude and courſe being knolone, 
to find the departure from the Meridian, and con- 
ſequently the Longitude, 

As the whole line is to the leagues of difference of La⸗ 
titude : ſo is the tangent ofthe courſes diſtance {rom 


South oz nozth, to the leagues W 
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Auing altered the Latitude one degree, and ſailed 
- 4South Weſt x by Meſt, which is 56.degras 15. m. 
fo find p leagues of departure, I multiplie 4966. the 
tangent of 56. degrees 15. min. the courſes diſtante by 20, 
the leagues of difference of Latitude, whoſe p;odnc 
2993 20, I deuide by 10000, the quotient whereof 29,and 
nine tenths, is the leagues that x am departed from the 
Meridian, hauing altered the latitude one degre vpon 
that courſe, which is very neare 90. minutes, oz one, 4 one 
halfe degre of a great circle,fo2 the difference of longitude, 
oz otherwiſe conuerted into miles 02 minutes, & deutded 
by the minutes that make a degree in the latitude, where 
you finde pour ſeife to be, it giues pou the difference of 
Longituve in the ſaid paraleli, 


Propofition. 3. 


The courſs and difference of Latitude ginen to finde the 
diſtante. * | 
As the whole fine is to the minutes of differẽte of Lat. 
ſo is the Secant of the courſes diſtance from South 
82 nozth to the miles of diſtance, 


Example. 


T He difference of Latitude one degree 02 Co. miles, and 
the courſes diſtance, 56. d. . m. from South to Weſt 
to finde the diſtance, I multiplie 18. by 16. the minutes of 
differente of Lat. whoſe pzoduct 1080000. deuided by 
10000, the whole line, the quotient thereof ig 108. miles, 
82 36. leagues that the ſhip hath ſailed vpon that courſe to 
alter one deg cer ol Latitude. 

Prop. 4. 
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Propofition 4. 

By courſe and departure from the Meridian, to finde the 
difference of Latitude. 

As the whole ſine is to the mites of departure from the 
Meridian, ſo is the Tangent of the courſes diſtance from 
Cat oz Weſt, to the minutes of difference of Latitude. 

Example. 
BE" depar ted from the Peridian 90. miles, and the 
courſe ſailed vpon Southweſt by Mot, which is 33. 
degrees 55. minutes from the Caſt oz Weſt to finde the 
difference of Latitude, J multiply 6723. the Tangent of 
the courſes diitance from Weſt by 90. the miles of depar⸗ 
ture fromthe Peridian, the pzoduct 605070. J deuide by 

10000. the whole fine, the quotient o. is che minutes of 

difference of Latitude. 

Theſe fewe P20poſitions are ſufficient fo2 the exami- 
King and coꝛrecting of a dead recomng, vpon any courſe oz 
diſtance whatſoeuer: but firſh fo2 the better knowledge of 
the ſaid dead reconing, it is ne ceſſarie to haue this follow- 
ing Table, either alwaies by pou, oz sls perfect in your 
memozyp, which giues pou 1. foꝛ each point and halfe point, 
tbe degrees and minutes that belongs to it.(2) the leagues 
and parts of leagues that raiſe 03 lap a degree vpon each 
point. (3) the leagues, and the parts of leagues» that you 
depart from the fozmer Meridian in raifing oz laying a 
degree, vppon each ſaid point and d point. 

S. b. W. 11. Is. 20. 1. 3 

S. b. W. 1. 16. 52. 20.1. (6. 
23-20 ae, Wk 

„ - $6.7 2% ys 

8 33.9. 24 13. 

„81 29.22. 2%% © 26H 

ſt- 


99272 
725 
8538 


Sourhwe 45» $$. 20 

S.W. + 50. 37. 31.5 245 
S. W, b. W. 56. 15. 36 2947 
8. W. b. W. . 61. 52. 42. 37. + 
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W. S. W. 67. 30. 52.7. 48.3. 
W. S. W. 58 73.7. 6 3. 65. 5. 
W. b. S. 78.45. 1023. 100 3. 
W. by S.. 84. 22. 203.22. 202. 5+ 


How to ſinde the angle of poſition yppon a Traverſe of 

ſeuerall points. 

Uppoſe pour ſhip haue gone vppon theſe ſeuerall points 

following viz- © - M. NM. S. M. . . E. (E. S. E 
vpon the fir{t point 8. leagues, vpon the ſecond 10.leagues, 
bpon the third 12. and vpon the fourth 9. leagues. 

How to bꝛing all theſe into one direct courſe, with the 
difference of Latitude and Longitnde, whereby is knowne 
tbe true angle of poſition, you muſt wozke fo2 each point 
fenerally, fir fo2 the difference of Latitude accozding ts 
that pꝛopoꝛtion that each point requires fo2 the railing oz 
laying of a degree: As firſt fo; the Douthwef, 

I ſee in the foꝛmer Table that 28, leagues and ? rayſs 
a degree, therefoze omitting the fraction: J ſap if 28. leag, 
requires 60. foʒ his difference of Lat: what ſhall 8.leagues 
running vpon the ſame point require? by which wozking J 
finde that in running 8. leagues, Southweſt 17.3. Againe, 
fo2 my depart frem the eridian, vpon the ſame point and 
diſtance, J ſee in the ſaid fozmcr Table, that in altering 
pour Lat: co. min. oz in running 28 leagues Southweſt, 
pou are departed from pour Peridian 20. leagues, there⸗ 
foe pou either ſap,if in running 28. leagues, the departure 
from the Peridian is 20, ieagues, what hall 8. leagnes 
running vpon the lame point giue? oz pou may ſap if 6c, 
min, difference of Latitude gine 20. leagues departure, 
what thall 17. min. giue: the one will be 5.4. the other 5. 
and ; which is in a manner all one, which ſmall difference 
in the 2. ſeuerall wozkings, is by omitting the fractions. 
Thus hauing found the difference of Latitude, and depar- 
ture from the Peridian (oz the firſt point and diſtance, 
wozke in the like manner koz all the rei, - and ſet them 

| downe 
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downe in oꝛder one vnder the other: Firſt the points, nert 
the leagues runne vpon each point: thirdly the difference of 
| Latitude,fourthly, the daparture from the Meridian: and 
laltly, whether the courſe be Cafterly oz UUefterly, the 
Table following cheweth the ſame , each point ready 
wzought perticularly, 


§. W. 8. 17. 7 5. Weſterly. 
W. S. W. 10. 11.4 J Weſterly, 
8. S. E 11. zo, 2 Eaſterly. 
E, S. E. ri 19. + 7+ Eafterly. 


This done, tobꝛing all the ſeuerall courſes into one di⸗ 
rect line, being that all thesourſes are ſoutherlp, I adde the 
minutes of difference of & at: together. and they are 9 mi. 
neareſt oz 1. degree 9. minutes, foꝛ the differente of Lati⸗ 
tude: Then fo; the departure from the Peridian, 3 adde 
firſt ths Weſterly courſe by it ſeife, which is 5.5 and 9. ./. 
that is neareft 4. . then J adde the Taſtrly coarſe of de⸗ 
parture by it ſelfe, (viz.) 4. and 8. 4. makes 12. fl. the 
one deducted fromthe othec, leaues 2. . leagues, neareff 
that J haue departed from the firlt Meridian to the UWeſt- 
wards in all tie laid ſeuerall courſes, being that the We- 
ferly way is ſo much moze then the Eaſterlp, ſo by this 
wo;ke hauc pou 2. things knowne, viz. difference of Lat: 
and departure from the P-ridian, thereby fo finde the o⸗ 
ther 2. (viz.) courſe and diſtance, fo2 which, 2 other pzo- 
poſitions willgige pou ſatiſ*action, as followeth. 

I” Propoſition 5. 
By difference of Latitude and departure from the Meri⸗ 
dian to finde the courſe. 

As the myles of the departure from the Peridian is in 
pꝛopoꝛtion to the whole ae, ſo is the miles oꝛ minutes of 
difference of Latitude, to the Tangent af — courſes diſtant 

from Eaſt oz UTelt. 
D 2 Example, 
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Example. 

N the fozmer wozke the difference of Latitude was 69, 
min. 02 miles, and the departure from the Peridian is 

2. leagues, oꝛ 7. ++ myles, therefoze J "ſay, if 7. 4 giue 

10090. what giues 69 minuts? facit 92000, whoſe neareſt 

arche in the Table of Tangents 83 veg. 48 min. is the 

courſes diſtant from the Weſt @outherlyp : that taken 
from 90, the number of degrees betweene the Meſt and 

South, leaueth 6 deg.2 2 min. which is ſomwhat moze then 

halfe a point, that the courſe is to the Ueſtwards of the 

South: ſo haue you now the difference of Latitude, the de- 

parture from the Peridian, and thecourſe. The diſtance ts 

then giuen by the third Prop: oz otherwapes thus, but to 
wozke by the third Prop: is beſt. 
Propoſition 6, | 

The difference of Latitude, and the departure from the 
Meridian being knowne to finde the diſtanee. 

Square the miles efdiference of Latitude, and the miles 
of departure from the Meridian, adde both the ſquarcs 
together, and from the pꝛodutt extract the fquare roote, 
which ret is the diſtance. Example, 

ge difference of Latitude 69 miles, the ſquare thereof 

576 1. the departure from the Peridian 7 ; miles, the 

fquare thereof 112 + both added together 5873. + whoſe 

ſquare roote 76 miles oz 25 leagues, is the diſtance re- 
uired. 

, But this wap is not in my iudgement altogether ſo true 

as the woꝛking by the Wable of Sines and Secants, foz by 

this it is 25, and by ths other as is ſhewed in the 3 Propo: 
it is but 23, which J holde the trueſt. fo --- wor © = 
UTUyoſoeurr deſtreth moze erquiũtnes in this binde of 

Arithmaticall failing : let him pꝛactiſe B. Petiſcus his doc 

trine of Triangles, lately tranflated info our vulgar 

tongue, by Mr. R. Handſon foz the benefit chiefly of our 

Eaglith Parriners, and other pꝛactiſers in the Pathe- 

matickes. 

FINIS. 


A Canon of Triangles: 
O 

The Tables, of Smes, 

Tangents & Secants, 
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2 544 | 183794 || 113843 | 209238 [27 


** 


T angents || Secants | 
54333 | 184049 || 113807 | 209462 ||29 
54371183922 113825 | 209350 [|28 


— — 


54446 | 183667 113861 259128 [|26 
54484183 540 113879 206015 [|| 25 
$4522 [183413 || 113897 208903 || 24 
54560 | 183286 || 113916 
54597 | 183159 || 113934] 208680 || 22 
54535 | 183033 || 113952 | 208569 (21 
54673 | 182906 || 113970 | 208458 20 
54711 | 182780 || 113988 | 208347 ||19} 
34748 182654 | 114006 | 208236 || 18 
54786 | 182528 114024] 208126 ||17| 
54324 | 182402 ||114042 | 208015 || 16 
54862 | 182276 || 114061 | 207905 
54900 | 182150 || 114079 | 207795 14 
54938 182025 114097 | 207685 || 13 
54975 181899 114115 | 207575 || 12 
55013 | 181774 | | 114134 
5505I | 181649 | 114152 207356 || 10 
55009 | 181524 | [114170 | 207246 
55127 | 181399 | 114188 207137 
55165 | 181274 | | 114207 |. 207021 
$5203 | 181150 | | 114225 | 206918 
35241 | 181025 | | 114243 
55279 | 180901 ||114262| 206701 
$5317 | 180777 | 114280] 206592 


55355 | 180653 || 114299 | 206483 
55393 190529 || I14317 | 206374 
55431 | 180405 114335 206267 
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A TABLE OF 
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Sines + 7 angents Secants 


48506 187448 || 554691 180281 | [I14354| 206158 || 59 

| 180158 114372 206050 58 
48557 87420 | 55545 188934 | 114391 | "205942 || 57 
48583 87406 | 55583 [179911 | | 114409] 205835 || 56 
48608 | $7391 || 55621|179788| ||114428| 205727 || 55 
+8634 | 87377 | | 55659 | 179665 [| 114445 | _ 205619 || 54 
48659 | 87363 || 55697| 179544 | | 114465| 205512 || 53 
48684 | 87349 | | 55735 | 179419 | 114483 205405 || 52| 
48710187335 || $5774 179296 | | 114502 | 205298 || 51] 
10 | | 48735 | 87321 || 55812 | 179174 | 114521 205191 || 5O 
11 | | 48761 | 87306 | | 55850 | 179051 | | 114539 | 205084 || 49 
12 || 48786 | 87292 || 55888 | 178929 | 114558 204977 || 48 
13 | 43811 | 87278 || 55926 | 178807 | 114576 204870 || 47 
14 | | 43837 | $7264 | | 55964 | 178685 | | 114595 | 204764 || 45 
15 | | 48862 | 87250 | | 56003 178563 | 114614 | _ 204558, 
16 | | 48887 | 87235 | [56041 | 178441 | | 114632 | 204551 || 44 
17 | | 48913 | 87221 || 56079 178319 114651 204445 || 43 
18 48938 | $7207 56117 178198 | 114670 | 204339 || 42 
19 | | 48964 8719356156 1798077 || 114688 | 204233 41 
2048989 8717856194 177955 || 114707 | 204128 ||4© 
21| | 49014 | 87164 [46232 122834 114726 204022 ||39 
32 | 49040 | 87150 || 56270| 177713 | 114745| 203916 38 
22 | | 49065 87136 56309177592 114764 | 203811 37 
24 49090 8212156347 177471 114282 | 203706 || 35] 
25 | 49116 87107 | | 56385 | 177351 | | 114801 { 203601 35 
26 49141 | 87093 114820 203496 || 34 
27 | | 49166 | 87075 || $6462 122110 | 114839 | 203391 || 33 
28 49192 | 87064 || 56056 | 175990 114878 203288 32 
29|1 49217 870553856 176869 114877 203182 31 
(391149242 1870361157755 126249114896 20372 
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46 | 49647 | 86805. 57193 | 174846 || 115200] 201422 || 14 
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ATABLE OF 


1— —ä— — et... — 


Sines Tangent * Secantss. 


4926887021 || 56616] 176630] ige 202973 20 
49293 87007 || 56654| 176510! | T14933] 202869 28 
49318| 35993 [| $6693 | 176390 || 114952 |_202765 22 
49344 | 86978 | 56731|1762714 | 114972} 202661 '| | 26 
49369 | 86964 || 56769| 196151} 114990] 202557 || 25 
| 176032 | 114009 | 202453 24 
49419 $5935 56846 175913 115525 202349 23 
49445 | 86921 || 56885 | 175794 || 115047 20234622 
49470 | 86906 | | 56923 [157675 |} 115067} 2821421 
49495 | ' $6892 || 56962 | 175556|{ 115086] 202039 {| 20 
49521 86878 57000 175437115104 201936 || 19 
49546 $6863 57039 175319 || 115124 201833 1118 
49771 86849|| 57078 1752015142 20730 {| 14 
49596 86834 57116 | 175082 || 15162 | 201628 || x6: 
49622 | 86820|| 57155 | 174964 [| 111182 | 201525 15 


— — — 
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80 


4067 867 || 57232174728 115219 201320 || 19 
49697 | 86777 [\' 57271 174610{[115238} 201218"? 12 
49723 86763 | 57309 1747592115258 201116 11 
49748| 85748| 57348 | 174375 115277 2010 
49773 86733 57386 242 [11529 200912 | 
49798 $5719 ||57425 174140 [15317 200810 
424 86704 574 [174922 || 115335 |* 200708 
49849 86690 || $7503 | 173995 [1 : 
49874 86675 $7541 | 173788 ||115372 | 200505 
49899 86661 57580 173671 [115393 | 200404 
49924 86646 57619 | 173555 |{115412} 200303 / 
49950 [86632 | $7657 [173438 || 115431 | 200202 
£4443 SU 57696 1733210115451 | 200101 
000 | 86603 || 57735 1173205 I] I15470| 200000 
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O [uw + wow 


D 
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| A TABLE OF 

zo iner Tangents || Secants | 

I || 50025 | 86588 $7774| 175089 || 115489 | 199899 59 
2 || 50050189573] 57813 172973011570 199799 || 58 
_3 || 50076486559 [57851] 172857 || 115528 | 199695 | 57 
4| | 50101486544 |{ 57890| 192741 || 115548 | 199598 56 
51 | 50126186530{{ $7929] 1272625 [| 115564 199498 35 
_6|| 50x51186515 | |$7968] 172509 [HIT 199398 54 
715047686501 58007 172393 || [15506 | 199298 53 
8 Joao S86486 58046 47278115626 199198 52 
91] $0237{86471 | | 58085 ae }þ 115545 128. 31 
15 | 50252|86457 78124 172047 || 115665 | 198998 55 
11 50277 | 86442 | 58162 171932 || 115684 | 198899 {| 15 
12{| $0392 186427 | | 38201] 171817 |} 115704 | 193799 48 
ts || 50327\ 86413 | | 58240] 171702 || 115724 | 198700 47 
14 | 3035286398 58279 171588 || 115743 | 19860 46 
15 30322 88384 | |58318| 171473 || 115763 | 198502" 45 
16 | 59403 [86369 | | 58357] 171358 ||.115782 | 198403 © 44 
17 | 50423186354 || 58397] 171244115802 198304 43 
x81 | $0458 186340 | | $3435 | 17530 [| 115922 | 199205 [142 
To || $0478 | 86325 | | 58474 | 271015 [115841 198107 (A1 
— — $6310 815 170901 | I15861 | 198908 = 
21 | 50528 |$6295 | [58552 | 170787 || 115831 | 197909 || 29 
22 | | 50553 8181 [58591] 170673 || 115901 | 197811 38 
23 50578 86266 | $8631] 179560 || 115920 | 197713 || 27 
24 | | 59603 [86251 | 58670] 170446 || 115940 | 197615 35 
Es 50628 $6237 58709 170332 || 115960 | 197517 35 
26 | | 59554| $6222 | | 58748} 170219 | [15980 | 197420 || 24 
27 | | 59679| 86207 | | $8787 | 170106 || 116000 | 197322 || 33 
28 | 50704 | 86192 | | 58826] 169992 |! 116019 | 197224 || 32 
29 | | 59729 | 86178 | 1 58865 | 169879 | 116939 197127 31 
3e 50754 861630 58305 | 16976611605 197% 30 


A TABLEOF | 
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51179 
51204 


51254 
— 4.94 
51304 
51329 
31354 
51379 
51404 


51454 
$1479 


$1154 | 


5142948 


51229 | 85881 


515041 


84717 


$11 $9297 
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| 58983: 
5 9022 
59061 
59101 
$9140 
$9179 
59218 
59258| 


59337 | 
| $9376 


59415 


60907 | 
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m 7 angents 
1589441 


163866 |: 


163308 
[168196 
94 | 168085 


301167419} 
| 167309} 


671165757 


I 


60086 | 


169653 
169541 
[69423 
169315 
169203 r 
169091 


168979 


— — 


168754 
163643], 
168534 
168419 
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157974. 
167863, 


467752 | PIs. 


15764 * 
167530 


1671984 
167088 
166978 
166867 


166647 
166538 


1161 
1161590 % 
116179 


. LIG319/ 
51633800 
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RF Seconts. 


118875 13 


1160 


116149 


116199 
116219 
1162 

116259 


116279 
116299 


116159 


e 


61166428 


[] 


| _I95011 
| 194925 


194321 


_194726 


164632 
124537 


194349 


| 194254 
194160 


— cl 
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| A TABLEOF 6 
JI ines Tangent, Secants 
1 | 51529 [85703 6814 166318: IT 6584 | 194066 | 
2 | | 5155485587 | | 60165 166209 116704193273 
3 [85672 | | 60209 | 156099 || 116724 | 193879 
*4 8565760245 | 1659909 | 116745 | 193785, 
5 £2 PP: 80284] 165881116765 193692 
— 627 | 60324 1677211286 19328 
24 61. 160364 [165663 | 116806}. 193505 
e e 60403165554" | 1169271 192475 
"9 || $4728 [855881160448 [$85 445 {| 11 6845} 193319 
160 ie 48483 165337 | 115808) 193226 
115177885551 652 | 165228 116889 193133 
12 || 57863 [85536 190562; | 165 120 [| 116999 | 193049 
77 | 5188 351 680 65517 116930 | 192947 
14 | 51852850 g 164903] 116950 192855 
15 || 51877 [85497 Þ190681 | 164795 | | 116977 | 192762 
16 | | 51902-85476 ||'60721 | 164687 | | 116992 I 92670 
17 | | 51927 85464-| 50761164579 | 117012 192578 
18 51952: [85.446 0801 16447 1 | | 117033 192486 
19 57197 547 608. 164363 | 117054 192394 
20 52002 85416 60881164256 117075 | 192302 
21 5202685401 0921 164148 | | 117095 192210 
22 || 52047 85385 60960 | 164041 | | 117116 | 192118 
23 || 52076 [85370 61000.| 163934 || 117137 | 192027 
24 52100 05355 61040 163826 117158 | 191935 
25 52126 85340ʃ 61086163719 117179 | 191844 
26 5215185325 61120 1636 12 | 117129 191752 
27 321258531 [61150 163 505 || 117220 |_191661 
128] 5220085294 GLaco 163398 || 117241 191570 
29 52223087277 61240 163292 117262 191479 
22 5215018526462 163185 | [117283 191388 


_—_y 


— 


— 


4TABLE OF 


— 


Sine, Tangente 


52275 | 85249 61 


20163079 


522990 8523461360 | 162972 
5232485218 | 61400 162866 
52349 8520361440 | 162760 
5237485188 | 61480 | 16265 
52399 | 85173 | | 61520 | 16254 
52423 | $5157 | | 61561 162442 
52448 | 85142 | [61601 162336 
52473 | $5127 | | 61541 | 162230 


52621 | 85035 61882 16159 


— - 


52720 | 84974 | | 62043 | 161179 
52745 | 84959 || 62083 | 161074 
52770 | 84943 || 62124 | 160970 


52794 84918 62164 | 160855 
52019 | 84913 || 62204 | 160761 


—— —— 


32922 | 84895 || 62487] 1690331 117918 


Secants 
117304 | 191297 
117325| 191207 
117345] 197118 
117367 | 191025 
117388 | 190935 
117409 | _190845 
117430 190755 
117451 190665 
117472 | 19052 
I17493| 190485 
II7514| 190395 
1 
117556 190215 
117577 190126 
117598 190037 
117620 189948 
117641 189858 
117662 189769 
117633 | 189680 

117704 189591 

| 117726 | 189503 

| 117747 | 189414 

| 117768 | 189325 | 

| 117790 189237 

| 117811 | 189148 

117832 | 189060 

117854, 188272. 

| 117875 | 188884 

| 117896 | 188795 
188708 


— — — — 


— — ——ů 
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32 Ones Tangent: '|\)R" Jecants 
111 53017 [84789 62527 | 159930 || 117939] 188520 
2 || 53041 | $4773 || 62568 | 1598327 || 117961} 188533 
3 | | 53056 | 84759 || 62608 | 159723 || 117982] 188475 
4 53991 84743 ||62649.| 159620 || 11800 183357 | 
' 5 || $3215 84728 62689 15957118025 188270 , 
| 6|| $3149] 84712 || 62739159414 || 118047 | 238183 | 
7 | | 53164 | 84697 || 62770 | 15931L || 118068 188095 
8353189 $468r }| 62811 | 159208 || 218090} 188008 
53214 84666 | | 62852 | 159105 || 118111} _187921 
1053238 84650. || $2892 | 159002 || 118133] 187837 | 
x1 || 53263 | 84635 | |62933 | 158900 || I18155| 15774 
x2 || 53288 84619 | 62973 | 158797 || 118176| _187651 
T3 || 53312 | 84604 | | 63014 | r58695 || 118198; 187574” 
14 || 53337 | 84588-| | 63055 | 158593 || 118220 187488 
15 || $336L | 84573 | | 63095 | 158490 || 118241 | 187401 
17653386 845 57 63136158388 118263 187315 
17 || 53411 | 84542 || 63177 | 158286 | 118285 187229 
18|| 53435 | 84526 || 63217 | 158184 || 118307| 187142 
15 53460 84511 || 63258 | 158083 | 118328 187055 
20 | | 53484 | 84495-|| 63299 | 157981 | 118350 1865979 
21 || 53509 | 84480 || 63340| 157879 | | 118372 | 186885 
22 || 5353 8446463380 157778 118394 186799 | 
235355884448 63421157676 118416 186713 
24 || 53583 | 84433 || 63492 | 157575 118432 188622 
25 || 53607 8441763503 157474. | | 118459] 186542 
26 || 53632 | 84402 [63543157372 118481] 186457 
27 || 53656 [84386 83584 157271 | | 118503 | 186371 
28 || 53681 84370 53625 | 157170 || 118525| T86286 | 
4 53705 [84355 [63666157069 —— 186201 
30 it 5373018433911 63707 155969 || 1185691 186116 


4 TABLE OF © 


——_— 


4 TABLE OF 


— — 


— 


— __—___ 


22|| ines Tangente Secants 
131 $3754 84324 63748 , 156868 118591; 186031 
32 | | 53779 84308 || 63789 | 156757 | 118613 185946 
! 33] | 33504 | 84292 || 63830 | 156667 | | 118655] 185861 
34 53828 84277 [63871 156566 118657 185777 
35 33853 | 84261 |] 63912 156466 118679 185692 
26 | 153877 | 84245 | | 63953 156366 118201 | 185608 
37 | | 53902 84230 || 63994 | 156265 || 118723 | 185523 
38 | | 33926 | 84214 || 64035 | 156165 || 118745 | 185439 
39 | | 33953 | $4198 || 64976 | 156065 || 118767 | 185355 
49| | 53975 84132 || 64117 155966|| 118790| 185271 
41 | | $3999 | $4167 || 64158| 155866 || 118812 | 185187 
42 | | 54924 | 84151 | | 64199 | 155766 || 118834| _ 185103 
43 54049 | 84135 || 64240 | 155666|| 118856] 185019 
44 | | $4973 | 84120 | | 64281 | 155567 || 118878] 184935 
| 45 | | $4997 | $4104 || 64322 | 155467 || 118901| 184852 
46 | 54122 84088 | | 64363 |155368|| 118923] 184768 
47 | | 54146 | 84072 | | 64404 | 155269 118945 184685 
48 | | 5417! . 6444 |155170|| 118967] 18460 
49 | | 54195 | $4041 64457 155071 || 118990] 184518 
50| | 54220 | 84025 || 6452 154972 || 119012| 184435 
$5I| 154244 84009 64569 | 154873 || I19034|. 184352 
52 3 8399 646101154774 119057 184269 
53 54293 83978 || 64652 | 154675 || 119079 184186 
54| | 54317 | $3962 || 64693 | 154576 || 119102| _ 184103 
55 | | 54342 83946 64734154478 I19124| 184020 
56 | 59366 83930||64775 | 154379 || 119146] 183938 
$7 | | $4391 | 83915 [164817 | 154281 || 119169} 133855 
58| | 54415] 83899 || 64558 154183 119191 183773 
59 | 54439 82883 || 64999 154085 . — 183690 
601 | 54464 $3967 [64941 153987 || 1192361 183608 
13 3: 


| 


0 eee als IZA FI NA. 


— — 


þ 


| 


\A 
— 


22 
wt i 


| 


— — — 


— — 
wm O 


12 


| 


* 
2 
* 
+ | 
5 
6 
7 
8 |. 
5.4 


| 
| 
[ 


—_——— 


— 


— 


— 


4 TABLE OF 
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Sines 


54513 
345337 


55097 
55121 


— — — 


55145 
55169 
55194 


I 


54488 | 83851 


$3437 
83421 


83405 


83389 (60 


4 


Tangente Sec ants 
64982153883 119259 183526. 
65023153798 ene 183444 
65065 | 23553112304 183322 
65106153595 119327 183280 
65148 1534% 116349 183198 
15189 153400 119372 183116 

65231153302 119394 183034 
65272 153205 119417 182953 
65314|153107 1194400 182871 
65355 153010119463 182790 
65397 | 152913! | 119485 | 182709 
63438 | 152916 | | ax9g08] 182627 
65480|152719 1195371 182546 
65521 | 152622 | | 119553 | 182465 
65563|[152525||119576| 182384 
65602 152429 119599 182303 
65646 152332 119622 182222 
65659 152235 119845 182142 
65729152139 | 119668} 182061 
65771|152043||119691| 181981 
65013 7174119213 18190 
65854 151850 119736 181820 
65896 151754 119759 181740 
65938 151658 119782 181659 
65980151562 | 119805 | 181579 
66021 | 151466 | | 119828| 181499 
66063 | 151370| 119851181419 
66105 | 151275||119874| 181340 
66147 151179119897 181260 
66189 151084119920 1381180 


ATABLE OF 

ol Hines Tangente occants 

31 55218 | 83373 || 66235 150988 119944 | 181101 
3235242 8335666272 1508936119967 181021 

3255266 | 83340 65314| 159797 | | 119999 180941 

34 || 55291 | 83324 66356 150702 | | 120013 180862 

35 ||55315 | 83308 66398| 150607 | | [20036 180783 

35 || 55339 | 83292 || 66440 | 150512 120059 150704 
37 3536383276 66482 150417 | | 120083 | 180624 
38 || 55388 | 83260|| 66524 | 150322 || 120106 180545 

F29|| 55412 | $3244 || 56566 | 150228 120129 | 130467 

40 || 55436 | 83228 66608 | 150133 || 120152. | 180388 | 
41 || 55450 | $3212 || 66650 | 150035 [| 120176 180309 

42 || 55484 | 83195 || $6692 | 149944 || 120199 1892 
43 || 55509 83179 | 66734 | 149549 || 120222 ISOI52 

44 55533 | $3163|| 66776 | 149755 [| 120246 | 180074 

45 || 55557 83147 66818| 149661 120269 | 179995 _ 
46|| 55581 |83131|| 66860 | 1495665 || 120292,| 179917" 
47 | 55605 83115 66902149472 [120316 179839 

48 || 55630 | $3998 | | 66944 | 149378 120332 179761 _* 
| 49 55654 | 53032 | 66986 | 149284 | | 120363 |. 179582 

| 50|| 55678] $3056| | 67028 | 149190 || 120386 |* 179504 
| $1 || 557027 $3050] | © 707 0] engage OR ESE: 
52 || 55726 | 83934 || 67113 | 149293 | 120433 | 179449 

5335750 8301767155 14890920457 | 179371 

23227 | 83001 [| 67197 48e 120480} 179293 

55 || 55799 | $2985 || 67239 | 1487522 || 120504 | 179216 
| 56 || 55823 | 82969 67282148629 120527 179138 

$7 ]| 55847 | $2953 || 67324 | 148536 [| 120554 | 179061! 

| 58 (55071 $2936|| 67365 | 148442 || 120575 178984. 
. 55895 8292067409 148349120598 178906 

6011 55919 | 82904 67451 ) 148256 [| 120623 | 178829 
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A TABLE OF 


** 


. | 5 
34 Sines Tangente Secants 
155543 82888 67453 148163120645 | 178752 
2 55968 ; 82871 67536 {148070 || 120669| 1786575 
_3|| $5992 | $2855 [ [67578 [147977 || 120693 | 178595 
4 56016 82839 | [67620 147883 120777 178521 
5 | | 56040 | 82825 | [67663 147702 120740| 17844 
5 || 56054 82806 67705 |147699 || 120754 _178368_ 
7 | | 56088 | 82790 || 67748 |147607 || 120788 | 178291 
856112 $2773 | | 67790 [147514 || 1208123| 178215 
_9 || 56136 | 82757 | [67832 [147422 || 120536] 1781 38 
1 56160 82741 7874 |147330 — 178062 
56184 82724 67017 147238 120883 177986 
5400 82708 6798 [147145 || 120907 122910 
56232 | 32692 68002 147053120931 177833 
— 5 82675 68 145962120955 177757 
56280 82659 58088 46870 120979 172681 
56305 | 82643 ||68130 [146778 || 121003 | 177606 | 
56329 | 82626 | [68173 146686 [121027 177530 
56353 828192 {68215 [149594 || 121051) 177454 
56377 82593 [68258 146503 [121075 177379 
56401.| $2577 | [68301 [145411 || 121099 | 177303 
56425 82581 || 68343 146322121123 177227 
56449 | 82544 | [63386 |146229||121147| 177152 
56473 | $2528 | [68429 146137 121171 | 177077 
56497 | 82511 | [68471 [146045 || 121195 | 177002 
56521 $2495 68514 |145955 || 121220} 176926. 
56545 8247868557 [145864 || 121244] 476851 
56569 | 82462 68600 | 145773 || 12126 176776 
56593 | $2446 | | 63642 145682 121292| 176701 
56617 | 82429 jj 63685 | 145592 [| 121316| 176627 
55641 | 82413 |} 68728 |145501)! 1212411 176552 


24 | iner T angents Secants 
7 || $6665 | 82396 | 68 | 1: 
12 56589 32389 58814 145320 121383 116402 
33 ' $6713 $2363 68857 145229 — es 
34 | 56736 82347 | $5900 145735 12 ; —_— 
34] 3674 823375 68902 yea — 176253 
36 56784 82314 68985 142018 — —— 
35 | | 56808 8297 | 65028 | 144868 = =p 
3 56332 | $2281 | { 69071 144 8 121533 77514 
e 
55788582248 | 691 — 7} 
Fr 5 6904 Hy — roo — — 
42 $6928 82115 69243 144478 — ere 
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